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State  of  California  Edmund  G.  Brown,  Governor 

The  Resources  Agency  Hugo  Fishery  Administrator 

Department  of  Conservation  DeWitt  Nelson,  Director 

Division  of  Mines  and  Geology  Ian  Campbell,  Chief 

Headquarters  office:  Ferry  Building,  San  Francisco  941 1 1 

Branch  offices: 

Los  Angeles:   Los  Angeles  State  Office  Building,  Room  1065, 

107  South  Broadway,  90012 


Redding: 


State   Building,   2135  Akard   Street,   96001 


Sacramento:    1416  9th  St.   (9th  and  O  Sts.)  95814 

MINERAL  INFORMATION  SERVICE  is  designed  to 
report  on  the  progress  of  earth  science  in  California,  and 
to  inform  the  public  of  discoveries  in  geology  and  allied 
earth  sciences  of  interest  and  concern  to  their  lives  and 
livelihood.  It  also  serves  as  a  news  release  on  mineral  dis- 
coveries, mining  operations,  statistics  of  the  minerals  in- 
dustry, and  new  publications.  It  is  issued  monthly  by  the 
California  Division  of  Mines  and  Geology.  Subscription 
price,  January  through  December,  is  f  1.00. 

Other  publications  of  the  Division  include  the  Annual 
Report  of  the  State  Geologist;  the  Bulletin,  Special  Report, 
Map  Sheet,  and  County  Report  series;  the  Geologic  Map 
of  California;  and  other  maps  and  publications.  A  list  of 
the  Division's  available  publications  will  be  sent  upon 
request.  Communications  to  the  Division  of  Mines  and 
Geology,  including  orders  for  publications,  should  be 
addressed  to  the  San  Francisco  office. 

Mary  R.  Hill,  Editor 
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More  than  Gold,  by  Ruth  Hermann.  The  Union 
Publishing  Co.,  Grass  Valley,  California.  1966.  38 
pages,  illus.  A  collection  of  weekly  Trail  columns  that 
were  published  in  the  Grass  Valley-Nevada  City 
Union,  October  2,  1965,  through  December  18,  1965. 
Price  $2.22. 

Few  people  visit  the  old  mining  town  of  Nevada 
City,  on  Highway  49,  whose  curiosity  is  not  aroused 
by  the  mellow,  dignified  red  brick  house  with  its  white 
wooden  icicle  trim,  that  stands  on  Prospect  Hill  over- 
looking The  Freeway,  what  is  left  of  Deer  Creek,  and 
the  abruptly  freeway-terminated  main  street  of  the 
"Queen  of  the  Northern  Mines".  The  lovely  old  home, 
brick  for  which  was  carried  from  Marysville,  was 
erected  in  1860  for  John  and  Abigail  Williams,  a  mid- 
dle-aged couple  who  came  to  California  in  1850  with 
their  17-year-old  son,  and  located  a  paying  gold  claim 
on  nearby  Gold  Flat. 

Mrs.  Hermann  has  traced  the  history  of  the  Wil- 
liams and  the  Craig  families,  occupants  of  the  "Red 
Castle",  through  prosperity  and  adversity,  and  has 
included  a  bit  of  Nevada  City  history  as  well,  in  her 
profusely  illustrated  book.  Says  she,  "This  account  is 
the  factual  story  of  one  of  the  early  gold  seekers,  John 
Williams,  who  along  with  his  son,  Loring  Wallace, 
found  the  precious  metal.  Lured  by  gold  through  all 
the  calamities  of  the  mining  camp  life,  John  and  his 


wife,  Abigail,  chose  to  settle  and  fulfill  a  dream  of  a 
tall  brick  house  on  Prospect  Hill.  This  edifice  stands 
today  in  1966  as  a  monument  to  those  who  came  to 
seek  fortunes  but  stayed  to  build." 

To  order  More  than  Gold,  address  The  Union,  Box 
1025,  Grass  Valley,  CA  95945;  the  book  is  not  dis- 
tributed by  the  Division  of  Mines  and  Geology. 

A  note  to  our  readers  who  may  be  traveling  High- 
way 49:  Do  not  be  deceived  by  the  unkempt  appear- 
ance presented  by  Nevada  City  during  freeway  con- 
struction; though  she  has  lost  a  dozen  or  so  historic 
structures,  and  bits  of  legendary  Deer  Creek,  she  is 
still  a  little  city  of  beautiful  and  stately  old  homes, 
many, of  them  dating  back  to  the  gold  rush  period.  It 
will  be  well  worth  your  while  to  "prowl". 

History  of  California,  vol.  2  (1801-1824),  being  vol. 
19  of  The  Works  of  Hubert  Howe  Bancroft.  Origi- 
nally published  by  The  History  Company,  San  Fran- 
cisco, 1886.  Reissued  in  facsimile  by  Wallace  Hebberd, 
P.O.  Box  180,  Santa  Barbara,  California.  Price  $15.00 
plus  tax.  First-printing  price  for  the  seven  volumes 
of  History  of  California,  $87.50  (vols.  1  and  2  now 
available). 

No  student — or  for  that  matter,  casual  reader — of 
western  history  can  long  be  ignorant  of  Hubert  Howe 
Bancroft's  tremendous  39-volume  Works.  That  Mr. 
Hebberd  has  conceived  and  is  executing  his  plan  to 
republish  the  increasingly  rare  California  volumes  (and 
an  enormously  painstaking  and  expensive  job  it  must 
be!),  plus  a  much-needed  index,  is  great  good  fortune 
for  those  of  us  who  want  to  explore  at  leisure  the  how 
and  why  of  our  State. 

The  stature  of  Bancroft  and  his  Works  has  ably 
been  expressed  by  George  Wharton  James,  himself 
no  mean  follower  of  the  history  trail.  Says  he,  "The 
West  owes  him  a  debt  it  can  never  pay;  the  world 
will  reap  where  he  has  sown  for  all  time.  To  me,  per- 
sonally, Hubert  Howe  Bancroft  stands  forth  as  the 
greatest  historian  the  world  has  ever  known,  not  only 
because  of  what  I  have  here  so  inadequately  recounted, 
but  because  of  the  fearless  impartiality,  the  just  in- 
tegrity and  the  altogether  honest  methods  followed  in 
presenting  facts  to  the  world.  His  footnotes  alone  are 
the  positive  evidences  of  his  truth  and  integrity.  They 
point  exactly  to  all  his  sources  of  information,  thus 
giving  to  the  readers  a  check  upon  his  every  statement, 
his  every  conclusion.  No  historian  has  even  attempted 
to  do  what  he  has  done." 

And,  one  might  add,  it  reads  mighty  interestingly, 
too. 

For  the  story  of  Bancroft's  life  and  a  list  of  The 
Works,  see  the  July  1964  issue  of  Mineral  Information 
Service,  pages  126-133. 
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Geological  Society  of  America  to  Meet 
WELCOME,  GSA! 


Nearly  20  years  ago,  V.  P.  Gianella,  then  chairman 
of  the  Cordilleran  Section  of  GSA,  appointed  Howel 
Williams  and  me  as  a  committee  to  "bring  the  GSA 
Annual  Meeting  to  San  Francisco  in  1949"  in  order 
that  the  membership  might  enjoy  and  participate  in 
California's  gold  centennial.  At  that  time  the  properly 
conservative  GSA,  in  its  more  than  60  years  of  ex- 
istence, had  only  four  times 1  risked  an  annual  meet- 
ing west  of  the  Mississippi 2.  We  immediately  recog- 
nized, therefore,  that  we  faced  the  problem.of  "break- 
ing the  conservative  eastern  tradition."  But  we  entered 
on  our  task  with  enthusiasm,  and  gained  stil!  more  as 
the  result  of  the  enthusiastic  response  we  encountered, 
east,  west,  north,  and  south,  to  what  was  recognized 
as  a  very  logical  and  timely  suggestion,  oneoaseaon 
both  history  and  geology.  In  fact,  at  the  time  the 
Council  of  the  Society  met  in  New  York  to  make  the 
fateful  decision  ("shall  we  authorize  a  meeting  so  far 
away  as  San  Francisco?")  all  the  signs  and  portents 
were  that  "it  was  virtually  in  the  bag."  But,  not  so! 
For  reasons  that  were  obscure  even  at  the  time,  and 
which  in  the  course  of  subsequent  years  have  becomi 
garbled  and  faded,  the  Council  decided  that  the  19 
meeting  should  be  in  El  Paso.  Viewed  in  hindsigh 
perhaps  we  even  then  should  have  seen  A3is 
adumbration  of  the  political  potency  of  Texas  am 
Texans!  Be  all  that  as  it  may,  Williams  and  I  agreed 
that  bygones  should  become  bygones,  and  submitted 
a  report  to  the  Cordilleran  Section,  "Failure  of  a 
Mission." 

Now,  in  1966,  78  years  after  its  founding,  the  So- 
ciety is  making  its  "farthest  west"  venture  for  an  annual 
meeting,  and — in  the  position  I  now  occupy  of  State 
Geologist — I  am  most  happy  to  extend,  on  behalf  of 
California  in  general  and  of  the  Bay  area  in  partic- 
ular, a  very  hearty  welcome  to  a  Society  which,  both 
for  itself  and  for  its  affiliates,  will  surely  find  the 
lengthy  and  daring  excursion  to  San  Francisco  fully 
rewarding. 

After  all,  several  years  before  California  became 
the  number  one  state  (in  population),  it  was  number 
one  in  fellows  and  members  of  GSA;  also  in  fellows 
of  MSA,3  and  in  active  members  of  AEG.4 

Moreover,  the  state  does  present  some  of  the  most 

1  Two  meetings  had  been  held  in  St.  Louis  which,  technically,  lies  west 
of  the  Mississippi,  but  which  practically  is  on  the  Mississippi. 

-A    "snmmei    meeting"    had    been    held    in    1915    at    Stanford,    and    in 
1939  at  Berkeley. 

3  Mineralogical   Society  of  America. 
*  Association  'of  Engineering  Geologists. 


intriguing  and  complex  (and  relatively  recently  com- 
plex— witness  vertical  dipping  late  Pliocene  beds  in 
the  Ventura  basin)  geology  to  be  found  anywhere;  it 
harbors  one  of  the  world's  longest  and  most  active 
faults  (the  San  Andreas,  which  will  be  the  subject  of 
a  special  symposium  at  the  San  Francisco  meeting), 
the  only  historically  active  volcano  in  the  conterm- 
inous United  States,  and  the  greatest  topographic  re- 
lief in  the  conterminous  U.  S. — to  mention  only  a  few 
of  the  more  obvious  features.  For  mineralogists,  the 
great  number  of  minerals  (more  than  600)  found 
within  our  border  might  be  cited,  as  well  as  the 
fact  that  more  minerals,  new  and  unique  to  the  world 
of  mineralogy,  have  been  found  here  than  in  any  other 
stateTn  the  *. ™,  conterminous  or  otherwise!  The 
diversity  (some  80  odd)  of  mineral  commodities  pro- 
duced in  the  state  might  be  mentioned  for  the  econ- 
omic geologist,  along  with  the  state's  preeminence  in 
the  total  production  not  only  of  gold  (that  is  a  pre- 
eminence we  may  someday  have  to  yield  to  South 
Dakota!)  but  also  of  diatomite,  boron  compounds, 
bromine,  and  a  number  of  other  industrial  minerals, 
and  of  such  unique  products  as  bastnaesite  and  natural 
( ''geothermal")  steam,  all  of  which  combine  to  give 
California  the  number  one  position  in  diversity  and 
eminence  of  minerals  produced  within  our  borders. 
Andfor  the  paleontologists,  there  is  scarcely  need 
to  be  reminded  of  the  abundant  microfossils  in  our 
Tertiary  section  and  the  well-documented  zoning  that 
has  resulted;  of  the  rich  and  distinctive  ammonite 
faunas  of  our  Cretaceous  rocks;  and  of  the  unique 
vertebrate  occurrences,  such  as  Blackhawk  Ranch  and 
Rancho  La  Brea. 

Besides  all  this,  there  are  the  geologists  of  the  Bay 
area  — some  with  the  U.  S.  Geological  Survey,  some 
with  the  universities  and  the  colleges  of  the  area,  some 
with  oil,  some  with  mining,  and  some  with  engineer- 
ing companies,  some  who  are  independent  consultants, 
and  some  with  the  State  of  California — all  of  whom 
are  looking  forward  to  this  "farthest  west"  meeting  of 
GSA  and  to  doing  all  that  they  can  to  demonstrate  to 
our  eastern  friends  and  colleagues  that  the  days  of 
stagecoach  robberies  and  of  Indian  raids  have  long 
since  passed  to  the  TV  screens,  and  that  here  there  is 
much  of  interest  and  much  to  be  learned  in  our  sci- 
ence, whether  on  the  planned  field  trips,  or  in  the  con- 
vention halls  of  the  scientific  sessions.  That  is  why  I 
feel  that  I  can  say,  with  complete  assurance,  "Wel- 
come GSA,  to  the  1966  San  Francisco  meeting!" 

...Ian  Campbell 
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THE   SOCIETY   UPON  THE   STANISLAUS 

I  reside  at   Table  Mountain,  and  my  name   is   Truthful 

James ; 
I  am  not  up  to  small  deceit  or  any  sinful  games ; 
And  I  '11  tell  in  simple  language  what  I  know  about  the 

row 
That  broke  up  our  Society  upon  the  Stanislow. 

But  first  I  would  remark,  that  it  is  not  a  proper  plan 
For  any  scientific  gent  to  whale  his  fellow-man, 
And,  if  a  member  don't  agree  with  his  peculiar  whim, 
To  lay  for  that  same  member  for  to  "  put  a  head  "  on  him. 

Now  nothing  could  be  finer  or  more  beautiful  to  see 
Than  the  first  six  months'  proceedings  of  that  same  Society, 
Till  Brown  of  Calaveras  brought  a  lot  of  fossil  bones 
That  he  found  within  a  tunnel  near  the  tenement  of  Jones. 

Then  Brown  he  read  a  paper,  and  he  reconstructed  there, 
From  those  same  bones,  an  animal  that  was  extremely  rare ; 
And  Jones   then   asked  the  Chair  for  a  suspension  of  the 

rules, 
Till  he  could  prove  that  those  same  bones  was  one  of  his 

lost  mules. 


A  GALAXY  OF  GOVERNORS 

a  pride  of  personages,  and  hundreds  of  other,  ordinary, people 
met  to  honor  the  former  Director  of  this  Department,  "Swede" 
Nelson,  on  his  retirement  after  41  years  of  public  service. 
Shown  above  are,   left  to  right,   Former  Governor  Goodwin  J. 
Knight,   Resources  Agency   Administrator  Hugo  Fisher, 
Mr.  Nelson,  Chief  Justice  (and  Former  Governor)  Earl 
Warren,  and  Governor  Edmund  G.  '  Pat      Brown. 
Photo  cour/esy  Department  of  Water  Resources. 


Then  Brown  he  smiled  a  bitter  smile,  and  said  he  was  at 

fault, 
It  seemed  he  had  been  trespassing  on  Jones's  family  vault ; 
He  was  a  most  sarcastic  man,  this  quiet  Mr.  Brown, 
And  on  several  occasions  he  had  cleaned  out  the  town. 

Now  I  hold  it  is  not  decent  for  a  scientific  gent 
To  say  another  is  an  ass,  —  at  least,  to  all  intent ; 
Nor  should  the  individual  who  happens  to  be  meant 
Reply  by  heaving  rocks  at  him,  to  any  great  extent. 

Then  Abner  Dean  of  Angel's  raised  a  point  of  order,  when 
A  chunk  of  old  red  sandstone  took  him  in  the  abdomen, 
AncLhe  smiled  a  kind  of  sickly  smile,  and  curled  up  on  the 

floor, 
And  the  subsequent  proceedings  interested  him  no  more. 

For,  in  less  time  than  I  write  it,  every  member  did  engage 

In  a  warfare  with  the  remnants  of  a  palaeozoic  age  ; 

And  the  way  they  heaved  those  fossils  in  their  anger  was 

a  sin, 
Till   the   skull   of   an   old  mammoth  caved  the  head  of 

Thompson  in. 

And  this  is  all  I  have  to  say  of  these  improper  games, 
For  I  live  at  Table  Mountain,  and  my  name  is  Truthful 

James ; 
And  I  've  told  in  simple  language  what  I  know  about  the 

row 
That  broke  up  our  Society  upon  the  Stanislow. 

-Bret  Harte 
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GEOLOGIC  SETTING  OF  THE  SAN   FRANCISCO  BAY  AREA 


San  Francisco  lies  on  the  Franciscan  Formation  be- 
tween the  great  San  Andreas  fault,  which  lies  a  few 
miles  west  of  the  city,  and  the  Hayward  fault  in  the 
East  Bay  at  the  foot  of  the  Berkeley  Hills. 

San  Francisco  Bay  is  a  late  Pliocene  structural  de- 
pression, drowned  by  rising  seas  in  the  inter-glacial 
stages  of  the  Pleistocene,  which  marks  a  complete 
topographic  separation  between  the  Northern  and 
Southern  Coast  Ranges  of  California.  This  structural 
depression  extends  continuously  southward  into  the 
Santa  Clara  and  San  Benito  Valleys  and  fingers  out  to 
the  north  across  San  Pablo  Bay  into  the  Petaluma- 
Sonoma-Napa  Valleys.  To  the  east  of  the  Bay  are  the 
Berkeley  Hills;  west  of  the  Bay  are  the  low  hills  of  the 
San  Francisco  and  A'larin  Peninsulas.  At  the  northeast- 
ern end  of  the  Bay,  Carquinez  Strait  and  Suisun  Bay 
extend  eastward  into  the  Great  Valley.  San  Francisco 
Bay  opens  to  the  Pacific  Ocean  through  the  Golden 
Gate,  a  channel  eroded  by  the  ancestral  Sacramento 
River  during  inter-glacial  epochs  of  the  Pleistocene. 

Perhaps  the  most  striking  topographic  and  geologic 
feature  of  Marin  and  San  Mateo  Counties  is  the  San 
Andreas  rift  zone  which  generally  bisects  the  two 
counties  but  passes  west  of  the  city  of  San  Francisco 
between  it  and  the  bare,  granitic  Farallones  Islands. 
North  of  the  Golden  Gate,  the  fault  separates  the 
Marin  Peninsula  on  the  east  from  Point  Reyes  Penin- 
sula (30  miles  NW  of  San  Francisco)  on  the  west.  In 
San  Mateo  County,  south  of  San  Francisco,  the  San 
Andreas  fault  zone  separates  the  San  Francisco  block 
on  the  east  from  the  Montara  Mountain  block  on  the 
west. 

The  Point  Reyes-Montara  area,  or  western  block,  is 
a  region  of  low,  but  locally  rugged,  relief  underlain 
by  Cretaceous  granitic  rocks  which  include  fragments 
of  pre-Cretaceous  (Paleozoic?)  Sur  Series  gneiss  and 
crystalline  limestone.  Eroded  remnants  of  Cretaceous 
Franciscan  rocks,  Upper  Cretaceous,  Tertiary,  and 
Quaternary  sedimentary  units  remain,  overlying,  and 
faulted  against,  the  crystalline  rocks.  iMount  Witten- 
berg, elevation  1403,  is  the  highest  point  on  Point 
Reyes  Peninsula;  Montara  Mountain  has  an  elevation 
of  1898  feet. 

The  San  Francisco-Marin  block  includes  the  region 
east  of  the  San  Andreas  fault  zone  which  extends 
across  the  Bay  to  the  Hayward  fault  zone  near  the 
western  base  of  the  Berkeley  Hills.  The  Marin  Penin- 
sula forms  the  southern  extension  of  the  Mendocino 
Range.  Mount  Tamalpais,  dominating  the  Marin  sky- 
line, has  an  elevation  of  2604  feet.  The  oldest  rocks 
exposed  in  the  San  Francisco-Marin  block  are  those 


of  the  Late  Jurassic  (P)-Cretaceous  Franciscan  Forma- 
tion; no  granitic  rocks  or  members  of  the  Sur  Series 
have  been  found  in  this  block. 

The  Berkeley  Hills  block  is  usually  defined  as  the 
elevated  area  between  the  Hayward  fault  on  the  west 
and  the  Calaveras-Franklin  fault  zone  on  the  east. 
Franciscan  rocks  are  exposed  in  and  west  of  the  Hay- 
ward fault  zone;  thick  Cretaceous  sedimentary  forma- 
tions lie  east  of  the  fault  and  are  overlain  by  Tertiary 
sedimentary  and  volcanic  rocks.  Dominant  structure 
of  the  Berkeley  Hills  is  synclinal.  The  Berkeley  Hills 
skyline  ridge  rises  to  a  maximum  elevation  of  1,905 
at  Vollmer  Peak. 

Strictly  speaking,  these  topographic  and  geologic 
"blocks"  of  the  Bay  area  are  not  precisely  bounded 
by  the  San  Andreas,  Hayward,  and  Calaveras  faults, 
for  these  three  active,  related  faults  of  the  San  Andreas 
system  strike  at  low  angles  across  the  other  structural 
and  topographic  axes.  The  San  Francisco  Bay  depres- 
sion is  irregular  in  outline;  it  is  not  simply  bounded  by 
the  faults;  the  faults  climb  well  into  the  present  hills  in 
some  places  on  both  sides  of  the  Bay. 

Two  wholly  different  rock  units  constitute  the  base- 
ment formations  of  the  San  Francisco  Bay  area,  and 
indeed,  the  Coast  Ranges  province  of  California.  They 
are  Cretaceous  granitic  rocks  which  have  yielded 
K-Ar  dates  on  the  order  of  80  m.y.,  plus  small  inclu- 
sions of  "Sur  Series"  crystalline  limestone,  gneisses, 
schists,  and  granulites;  and  the  Franciscan  Formation. 
A  few  radiometric  dates  from  Sur  Series  rocks  appear 
to  reflect  Cretaceous  thermal  events;  no  fossils  have 
been  found.  The  granitic  rocks  are  exposed  only  west 
of  the  San  Andreas  fault  in  the  Farallones  Islands  27 
miles  west  of  the  city  of  San  Francisco,  and  at  Point 
Reyes.  On  the  San  Francisco  Peninsula,  granitic  rocks 
are  widely  exposed  on  Montara  Mountain,  SW  of  the 
Pilarcitos  fault,  which  is  an  inactive  segment  of  the 
ancestral  San  Andreas  fault.  East  of  the  San  Andreas- 
Pilarcitos  fault  zone,  Franciscan  basement  is  widely 
exposed  in  the  Bay  block  and  also  forms  the  basement 
rock  unit  throughout  the  Diablo  Range,  of  which  the 
Berkeley  Hills  is  a  branch. 

The  Franciscan  Formation  is  a  heterogeneous  group 
of  marine  sedimentary  and  volcanic  rocks  of  eugeo- 
synclinal  origin.  Graywacke  predominates,  but  black 
shale,  colored  radiolarian  cherts,  greenstone  (altered 
volcanic  rock),  and  minor  gray  limestone  are  charac- 
teristic. Metamorphic  rocks  of  the  zeolite,  glauco- 
phane-schist  (blue-schist),  and  eclogite  facies  are  a 
small,  but  distinctive  and  characteristic  part  of  the 
Franciscan  assemblage.  The  Franciscan  rocks  are  in- 
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tricately  intruded  by  slightly  younger  serpentine.  A 
significant  part  of  the  graywacke  is  jadeitized  and 
jadeite  occurs  in  the  serpentine.  The  few  K-Ar  dates 
obtained  on  rocks  of  the  glaucophane  schist  suite  sug- 
gest their  metamorphism  took  place  in  Late  Jurassic 
time.  The  glaucophane  schist  often  appears  in  exotic 
blocks  in  Franciscan  terrane. 

Megafossils  are  extremely  scarce  in  the  Franciscan 
but  those  rare  specimens  found  in  the  Bay  block  in- 
clude Inocercmms  schmidti  Michael,  Buchia  sp.,  and 
Douvilleiceras  cf.  D.  mcmnmllatum,  all  of  Cretaceous 
age.  Limestone  members  have  yielded  numerous  Fora- 
minifera,  including  several  Globotnmcana  species, 
Vlanomalhw,  and  Globigerina  of  Mid-  to  Late  Creta- 
ceous age.  Franciscan  rocks  of  the  Berkeley  Hills 
block,  like  those  in  other  parts  of  the  Diablo  Range, 
appear  to  be  Late  Jurassic  in  age.  Wherever  they  ap- 
pear in  contact,  rocks  of  the  Franciscan  Formation 
are  faulted  against  the  granitic  rocks,  and  are  most 
often  also  in  fault  contact  with  serpentine  and  later 
formations.  Thickness  of  the  Franciscan  is  unknown 
as  no  base  or  top  has  been  found;  it  is  certainly  30,000 
feet  or  more. 

Present  concept  of  origin  of  the  Franciscan  is  that 
these  rocks  were  deposited  in  a  narrow  eugeosyn- 
clinal  trough  at  the  foot  of  the  continental  slope  di- 
rectly on  a  basaltic  crust  or  on  peridotite  of  the  upper 
mantle.  Perhaps  the  exposed  serpentine  represents 
fragments  of  the  latter.  To  develop  the  high-pressure, 
low-temperature  minerals  of  the  blue-schist  facies,  the 
normal  sedimentary  and  volcanic  rocks  must  have 
been  downwarped  rapidly  to  depths  of  about  70,000 
feet  and  then  have  been  elevated  before  a  normal 
thermal  gradient  could  be  established.  This  is  only 
one  of  a  number  of  Franciscan  problems. 

Within  San  Francisco,  there  are  striking  exposures 
of  colored  chert  and  other  Franciscan  rocks  in  Golden 
Gate  Park,  in  the  vicinity  of  Twin  Peaks,  and  along 
the  Alemany  Freeway.  Other  chert  beds  and  beautiful 
exposures  of  pillow  basalt  (greenstone)  are  exposed  in 
great  freeway  cuts  just  north  of  the  Golden  Gate 
Bridge.  The  three  highest  peaks  of  the  Bay  area — Mt. 
Tamalpais,  Mt.  Diablo,  which  dominates  the  hills  east 
of  the  Berkeley  Hills  in  the  East  Bay,  and  Mt.  Hamil- 
ton, site  of  Lick  Observatory  southeast  of  the  Bay 
near  San  Jose — are  all  composed  of  Franciscan  rocks 
and  serpentine.  Mt.  Diablo  is  a  classic  example  of  a 
diapiric  structure,  with  Late  Jurassic  (?)  Franciscan 
rocks,  and  serpentine  thrust  upward  and  through  over- 
turned latest  Jurassic,  Cretaceous,  and  Tertiary  marine 
sedimentary  formations. 

Upper  Cretaceous  shelf-facies  marine  sedimentary 
rocks,  unmetamorphosed  and  fossiliferous,  crop  out  in 
scattered,  folded,  and  faulted  remnants  on  both  sides 
of  the  Bay  and  on  both  sides  of  the  San  Andreas  and 
Havward  faults.  Most  common  rock  types  are  thin- 
bedded,  alternating  sandstone  and  shale.  The  fact  that 


these  rocks  of  miogeosynclinal  aspect  are,  at  least  in 
part,  equivalent  in  age  to  the  granitic  rocks  and  to 
West-Bay  Franciscan  rocks  poses  one  of  the  greatest 
problems  for  Coast-Range  geologists.  Precise  correla- 
tions within  the  Cretaceous  across  the  San  Andreas 
and  Hayward  faults  are  not  yet  possible.  The  Creta- 
ceous strata  reach  tremendous  thickness — 30,000  feet, 
plus — on  the  east  flank  of  Mt.  Diablo  and  west  side  of 
the  Great  Valley.  Some  of  the  marine  rocks  in  the 
Hayward  fault  zone  are  probably  Lower  Cretaceous. 

Marine  Paleocene  rocks,  quite  similar  to  the  Upper 
Cretaceous,  also  appear  in  folded  and  faulted  remnants 
on  both  sides  of  the  Bay.  Paleocene  strata  of  the  Mar- 
tinez Formation  are  well  exposed,  for  example,  on  the 
east  flank  of  the  Berkeley  Hills,  east  of  the  Franklin 
fault,  and  at  Pt.  San  Pedro  in  the  Pilarcitos  fault  zone 
on  the  north  flank  of  Montara  Mountain.  At  the  last 
locality,  Martinez  conglomerate  may  be  seen  lying 
unconformably  on  Upper  Cretaceous  strata  in  road 
cuts  in  Highway  1 .  Paleocene  conglomerate  of  the 
Laird  Formation  crops  out  at  Pt.  Reyes  in  Marin 
County.  Remnants  of  marine  Eocene  strata  overlie  the 
Paleocene,  but  the  thickest  and  most  complete  section 
is  on  the  flanks  of  Mt.  Diablo.  Certainly,  shelf  seas 
covered  the  entire  Bay  area  in  Late  Cretaceous,  Paleo- 
cene, and  Eocene  times,  with  a  possible  brief  hiatus 
at  the  close  of  the  Cretaceous. 

In  the  Coast  Ranges,  the  Oligocene  epoch  was  a 
time  of  restricted  seas.  No  Oligocene  rocks  crop  out 
in  the  Bay  area  proper,  and  probably  none  were  de- 
posited, but  southwest  of  the  Bay  in  the  Santa  Cruz 
Mountains  marine  Oligocene  is  well  represented  by 
the  San  Lorenzo  Formation.  Lower  Miocene  seas  were 
also  quite  restricted  and  again,  no  lower  Miocene  is 
found  immediately  around  the  Bay.  However,  shallow- 
marine  coarse  sandstone,  shale,  and  conglomerate  of 
the  Vaqueros  Formation  crop  out  east  of  Half  Moon 
Bay  and  in  the  Santa  Cruz  Mountains  south  of  that 
latitude. 

Advancing  seas,  following  early  Miocene  time, 
probably  covered  most,  or  all,  of  the  Bay  area  in 
middle  and  late  Miocene  time,  including  the  Berkeley 
Hills  as  well  as  the  San  Francisco-Marin  and  Montara- 
Point  Reyes  blocks.  These  marine  rocks  are  known  as 
the  Monterey  Formation  ("Claremont  Shale"  in  the 
Berkeley  Hills).  They  consist  of  thin-bedded  silicious 
and  diatomaceous  shale,  chert,  foraminiferal  shale,  a 
small  amount  of  sandstone,  and  in  some  places,  a  con- 
siderable thickness  of  a  variety  of  extrusive  and  shal- 
low intrusive  volcanic  rocks.  In  the  Berkeley  Hills, 
volcanics  of  this  age  may  be  represented  by  diabase 
dikes  but  on  the  southern  part  of  the  San  Francisco 
Peninsula,  between  Half  Aloon  Bay  and  Palo  Alto, 
as  much  as  2000  feet  of  basaltic  rocks  appear  in  the 
middle  Miocene  section.  Similar  volcanic  rocks  appear 
both  east  and  west  of  the  San  Andreas  fault. 
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Monterey  beds  cover  the  larger  part  of  Point 
Reyes  Peninsula,  lying  in  broad,  gentle  folds  on  quartz 
diorite.  In  the  northern  part  of  the  Point  Reyes  block, 
it  is  about  2,000  feet  thick  but  thickens  rapidly  sev- 
eral miles  southward  to  about  8,000  feet.  In  the  Mon- 
tara  block,  rocks  of  the  Vaqueros  Formation  grade 
upward  into  the  Monterey  Formation  in  southern  San 
Mateo  County  where  the  formation  is  characterized 
by  an  abundance  of  flow  basalt,  intruded  diabase,  and 
brecciated  limestone.  Rocks  of  the  Monterey  Forma- 
tion, which  were  probably  deposited  on  the  San  Fran- 
cisco-Marin block,  were  long  since  removed  by  ero- 
sion from  that  block. 

The  fossiliferous  upper  Miocene-lower  Pliocene 
Purisima  Formation  comprises  a  maximum  thickness 
of  10,000  feet  of  marine  sandstone,  mudstone,  and 
diatomaceous  and  foraminiferal  shale  in  the  Half  Moon 
Bay  area.  This  thins  very  rapidly  northward  and 
grades  upward  into  the  upper  Pliocene-lower  Pleisto- 
cene Merced  Formation  along  the  coast  south  of  San 
Francisco.  Elsewhere  in  the  Montara-Pt.  Reyes  block, 
and  in  the  San  Francisco-Marin  block,  the  Purisima 
does  not  appear  and  was  probably  not  deposited.  In 
the  Berkeley  Hills,  late  Miocene-early  Pliocene  time 
is  represented  by  the  non-marine  conglomerate,  sand- 
stone, and  mudstone  of  the  Orinda  Formation,  which 
overlies  the  Claremont  shale  with  slight  angular  un- 
conformity. Detritus  in  the  Orinda  conglomerate  is 
Franciscan  and  current  directions  indicated  are  from 
west  to  east.  Thus,  from  latest  Miocene  to  middle  Plio- 
cene time  the  Bay  block  was  a  highland  which  was 
shedding  sediments  eastward  to  a  subsiding  trough 
on  the  site  of  the  Berkeley  Hills.  Several  miles  fur- 
ther east  the  Orinda  grades  into  marine  sediments  of 
the  western  Great  Valley.  The  Orinda  Formation 
grades  upward  into  similar  rocks  of  the  Siesta  and 
Mulholland  Formations.  Intercalated  in  the  Pliocene 
part  of  the  Orinda-Mulholland  section  are  basaltic 
and  andesitic  flows,  agglomerate,  and  tuff  of  the  Mo- 
raga  Formation.  These  volcanics  appear  strikingly  ex- 
posed in  road  cuts  just  east  of  the  Broadway  Tunnel, 
which  cuts  through  the  Berkeley  Hills,  and  on  the 
Berkeley  skyline  on  Grizzly  Peak  Boulevard,  where 
they  are  often  called  the  "Grizzly  Peak"  volcanics. 
K-Ar  dates  of  about  10  million  years  have  been  ob- 
tained in  these  volcanics. 

In  late  Pliocene  and  early  Pleistocene  time,  in  the 
West  Bay,  a  shallow,  narrow  seaway  developed  from 
the  vicinity  of  Lake  Merced  southeastward  through 
Merced  Valley  between  the  newly  elevated  San  Bruno 
and  Montara  Mountains.  Over  5,000  feet  of  sand,  silt, 
gravel,  sandy  mudstone,  and  layers  of  volcanic  ash 
accumulated  as  the  Merced  Formation.  On  the  south- 
western margin  of  this  trough,  along  the  rift  valley  of 
the  San  Andreas  fault,  stream  and  alluvial-fan  gravels, 
sand,  and  mud  accumulated  as  the  Santa  Clara  Forma- 
tion, still  very  little  consolidated.  Thinner,  horizontal 


beds  of  the  Merced  Formation  crop  out  over  wide 
areas  north  of  the  Bay  in  Sonoma  County  and  are 
interbedded,  in  part,  with  the  late  Pliocene  Sonoma 
volcanics.  On  the  east  side  of  the  Bay  and  in  an  up- 
lifted block  along  the  east  side  of  the  Hayward  fault 
are  exposures  of  deformed  strata  of  gravel,  sand,  and 
silt,  probably  partly  equivalent  in  age  to  the  Santa 
Clara  Formation,  known  as  the  Irvington  Gravel. 
These  beds  have  yielded  an  abundant  vertebrate  fauna, 
the  type  for  the  mid-Pleistocene  Irvingtonian  stage 
for  land  mammals.  The  fauna  includes  Megalonyx, 
Canis,  Smilodon,  Mavmmthiis  cohtmbi,  Eqmis  cf.  ca- 
ballns,  and  Ccmielops. 

The  major  orogenic  epoch  in  the  Coast  Ranges,  ac- 
companied by  intense  folding,  faulting,  uplift,  and  lo- 
cal depression,  began  very  strongly  in  late  Pliocene 
time  and  continued  into  the  early  Pleistocene.  Forma- 
tions of  Purisima  and  Orinda  age  and  older  are  most 
intensely  folded;  some  are  even  overturned.  Early 
Pleistocene  strata  of  the  Merced,  Santa  Clara,  Mul- 
holland, and  Irvington  Formations  are  gently  dipping 
to  strongly  folded,  especially  adjacent  to  the  active 
San  Andreas  and  Hayward  faults.  Late  Pliocene  to 
mid-Pleistocene  time  was  the  greatest  epoch  of  uplift 
and  folding  of  the  Berkeley  and  also  the  West  Bay 
hills,  and  was  the  time  of  depression  of  a  large  part 
of  the  San  Francisco  block  to  form  the  Bay  trough. 
A  series  of  late  Pliocene  or  early  Pleistocene  soda 
rhyolite  plugs — "Leona  Rhyolite" — punctuates  the 
Hayward  fault  zone  along  the  western  slopes  of  the 
Berkeley  Hills. 

Late  Pleistocene  to  Recent  marine  and  non-marine 
sediments  accumulated  in  the  San  Francisco  Bay- 
Santa  Clara  Valley  trough  and  along  the  rift  valley 
of  the  San  Andreas  fault.  In  and  adjacent  to  the  Bay 
are,  from  bottom  to  top,  the  Alameda  Formation,  con- 
sisting of  several  hundred  feet  of  continental  and  ma- 
rine gravel,  sand,  silt,  and  clay;  the  non-marine  Temes- 
cal  Gravel,  and  the  marine  Merritt  Sand.  Late  Pleisto- 
cene sediments  on  the  San  Francisco  Peninsula  are 
principally  the  bedded  beach  and  dune  sands  of  the 
Colma  Formation.  A  carbon  14  date  shows  the  Colma 
Formation  to  be  older  than  30,000  years;  it  is  prob- 
ably pre-Wisconsin  in  age. 

Tectonic  uplift  and  depression  and  displacements 
along  the  active  faults  within  the  San  Andreas  zone 
continue  to  the  present  day.*    ...  G.  B.O. 
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GEOLOGICAL    NATURE    WALKS    IN    SAN    FRANCISCO    AND    ENVIRONS 


A  guide  to  geological  street  walking  in  our  city 


This  guide  was  compiled  by  Clyde  Wahrhaftig,  who 
made  the  nature  walks  described  herein  and  checked 
the  times.  J.  Schlocker  gave  much  advice  on  points  of 
interest  to  be  seen,  critically  read  and  greatly  im- 
proved the  manuscript,  and  provided  much  unpub- 
lished data,  particularly  on  Angel  Island.  jM.  G.  Bonilla 
critically  reviewed  the  walk  to  Mussel  Rock.  Harvey 
Lively  of  the  State  Division  of  Beaches  and  Parks  pro- 
vided historical  information  on  Angel  Island.  Harold 
Goldman  provided  information  on  the  source  of 
building  stones.  Mary  R.  Hill  edited  the  manuscript 
and  mercilessly  bowdlerized  the  text  to  make  it  amena- 
ble to  publication  by  a  State  agency.  The  aggrieved 
author  threatens  to  issue  an  unexpurgated  edition  one 
of  these  days. 

These  geological  nature  walks  were  prepared  late 
in  the  summer  of  1966,  especially  for  the  members  of 
the  Geological  Society  of  America,  in  a  deliberate 
effort  to  keep  many  of  them  away  from  the  meeting 
rooms  for  part  of  the  time,  after  it  became  apparent 
that  more  people  had  signed  to  come  to  the  meeting 
than  the  conference  halls  could  hold. 

The  walks  are  designed  to  be  made  on  foot  or  by 
public  transportation.  If  you  attempt  to  use  your  car 
you  will  be  in  trouble,  either  finding  a  parking  place 
or  getting  back  to  your  car.  The  streetcar,  bus,  and 
cable  car  lines  you  should  take  for  each  of  the  nature 
walks  are  listed.  For  some  of  these  walks  ordinary 
clothes  like  those  you  wear  to  the  meetings  are  suffi- 
cient. In  fact,  if  you  wear  field  clothes  on  walks  nos. 
1,  2,  3,  4,  5,  and  9,  you  will  certainly  be  looked  at 
askance  and  could  even  be  stopped  as  a  suspicious 
character.  For  walks  nos.  6,  7,  8,  and  10  however, 
tennis  shoes  or  field  shoes  are  desirable,  and  you  would 
be  advised  to  wear  sport  clothes  or  decent-looking 
field  clothes.  Women  who  partake  of  these  walks 
should  not  wear  high  heeled  shoes.  The  San  Francisco 
hills  are  steep,  and  though  high  heels  may  give  you  a 
lift  on  the  up-hill  pull,  you  will  find  that  they  merely 
cause  you  to  tumble  forward    downhill. 


Most  of  the  walks  (except  nos.  3,  4,  and  5)  involve 
some  climbing,  usually  200-300  feet.  It's  all  good 
healthful  exercise  (and  it's  the  way  we  San  Francis- 
cans keep  in  condition),  but  if  you  are  not  used  to  it 
take- it  slow  on  the  hills.  The  time  listed  for  each  walk 
is  the  time  it  took  the  compiler  to  make  the  walk, 
including  the  time  it  took  to  write  up  the  first  draft 
of  these  notes  as  he  went  along.  Hence  they  should  be 
reasonable  minimum  times  for  a  person  in  good  con- 
dition. No  allowance  is  made  for  meal-stops,  sunbath- 
ing on  the  beaches,  or  heated  arguments  about  the  sig- 
nificance of  the  exposures. 

Wherever  possible,  the  walks  have  been  routed  past 
points  of  historic  or  aesthetic,  as  well  as  geologic,  in- 
terest. For  additional  walks  in  San  Francisco,  stressing 
the  historical  and  aesthetic,  the  book  "San  Francisco 
at  Your  Feet"  by  Margot  Patterson  Doss  (Grove  Press, 
paperback,  S  1.95,  available  at  bookstores)  is  highly 
recommended. 

You  will  find  it  useful,  in  making  these  walks,  to 
have  in  hand  a  copy  of  U.  S.  Geological  Survey  Map 
1-272,  "Geology  of  San  Francisco  North  quadrangle," 
by  J.  Schlocker,  M.  G.  Bonilla,  and  D.  H.  Radbruch 
(1958),  price  $1.50,  (for  sale  over-the-counter  at  the 
U.  S.  Geological  Survey's  Public  Inquiries  Office,  504 
Custom  House,  555  Battery  St. — see  Walk  No.  3.) 
Another  useful  map,  issued  on  open-file  form  only,  is 
the  Geology  of  San  Francisco  South  quadrangle,  by 
M.  G.  Bonilla.  You  can  find  out  how  to  obtain  copies 
of  this  map  at  the  U.  S.  Geological  Survey's  Public 
Inquiries  Office. 

Neither  map  is  for  sale  by  the  California  Division  of 
Mines  and  Geology. 

— C.W. 

TWO   HELPFUL   REFERENCES 

Federal  Writer's  Project,  1947,  San  Francisco,  the  Bay  and  its 
Cities,  2nd  edition;  Hastings  House,  New  York  (The  American  Guide 
Series),  531    p.   (Out  of  print;   available   at   libraries  for   reference.) 

Doss,  Margot  Patterson,  1964,  Son  Francisco  at  Your  Feet— The  Great 
Walks  in  a  Walker's  Town;  Grove  Press,  Inc.,  New  York,  192  p. 
(Available  at  bookstores.) 
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WALK  I 

RUSSIAN   HILL-AQUATIC   PARK:  Franciscan 
graywacke  and  shale 


Points   1,   2,   3,   etc.  mentioned  throughout  the  text  of  the 
walks  are  shown  on  the  accompanying  maps. 


Time:  Gable  car,  15  minutes  each  way;  walking,  about  1 
hour.  Total  \Vi  hours. 

Start  at  Powell  and  Market  Sts.  Take  the  Bay  and  Taylor 
cable  car  at  the  turn  table.  Cable  car  goes  north  on  Powell  St. 
to  Jackson  St.,  west  on  Jackson  St.  1  block  to  Mason  St.,  north 
on  Mason  St.  3  blocks  to  Vallejo  St.  Disembark  at  Vallejo. 

Points  of  interest  on  the  cable  car  ride  out  are:  Union  Square 
and  St.  Francis  Hotel,  between  Geary  and  Post  Sts.-,  California 
Street  Cable  Railway  at  top  of  Nob  Hill — view  east  down 
California  St.  to  Bay  Bridge  tower;  Fairmont  Hotel  on  left 
between  California  and  Sacramento  Sts.;  'A  block  beyond  Fair- 
mont, on  left,  is  an  exposure  of  Franciscan  graywacke  behind 
a  fence  in  a  vacant  lot.  Cable  car  crosses  Broadway  on  a  bridge 
at  east  entrance  of  Broadway  tunnel.  A  fine  Mexican  baroque 
church  (Nucstra  Senora  de  Guadalupe)  is  on  the  left.  To  the 
right  is  Topless  Row,  the  North  Beach  entertainment  district. 
Vallejo  is  one  block  beyond  Broadway. 

Point  1.  After  disembarking,  walk  west  on  Vallejo  St.,  up 
the  hill.  Most  of  San  Francisco  is  laid  out  on  a  rectangular  grid, 
regardless  of  topography.  A  few  streets,  deemed  too  steep  for 
vehicles,  have  been  made  into  small  parks  with  winding  paths. 
This  is  one  of  them.  Houses  along  this  street  had  an  excellent 
view  of  the  Bay  before  the  Royal  Towers  Apartments  were 
erected  a  few  years  ago,  over  strong  protests  from  the  neigh- 
bors. Chert  stones  in  the  park  are  imported. 

At  corner  of  Vallejo  and  Taylor  Sts.,  turn  north  down  Tay- 
lor St.  for  '*  block.  To  north  on  east  side  of  street  are  outcrops 
of  sheared  fine-  to  medium-grained  graywacke  (Point  2).  At 
the  south  side  of  the  driveway  to  the  Royal  Towers  Apart- 
ments can  be  seen  interbedded  shale  and  graywacke,  striking 
roughly  north  and  dipping  about  70°  E. 

Return  uphill  on  Taylor  St.  to  Vallejo  St.  Cross  Taylor  and 
take  the  steps  to  the  top  of  the  hill  along  the  Vallejo  St.  right- 
of-way. 

Point  3.  At  the  top  of  the  flight  of  steps,  tight  minor  folds 
with  gently  dipping  axial  planes  and  north-trending  axes  are 
exposed  beside  the  path.  Folds  are  broken  at  their  crests.  Ex- 
posure on  the  right  does  not  show  folding;  possibly  because 
axial  lines  are  parallel  to  the  outcrop  and  are  hard  to  detect. 
A  small  fault  zone  strikes  approximately  east  and  dips  about 
50°  N.  along  the  north  side  of  the  path. 

At  the  top  of  the  hill,  pause  for  a  view  of  the  bay  to  the 
north  and  east.  Telegraph  Hill,  once  a  glorious  sight  from  here, 
is  hidden  from  view  by  the  Royal  Towers.  You  are  on  the 
summit  of  the  southernmost  of  the  two  peaks  of  Russian  Hill. 

Walk  west  on  Vallejo  St.  and  north  at  the  split  of  the  street 
on  Jones  St.  Alcatraz  and  Angel  Islands  can  be  seen  ahead. 
Pass  the  base  of  the  Eichler  Summit  Apartments.  The  design 
for  this  building  calls  for  a  bearing  pressure  on  the  graywacke 
here  that  is  much  greater  than  has  ever  been  tried  before  on 
rock. 

Walk  Vz  block  east  on  Green  St.  to  outcrops  of  interbedded 
shale  and  graywacke  on  the  south  side  of  the  street  (Point  4) 
just  beyond  the  Eichler  Summit.  The  beds  here  strike  about 
N.  20°  E.  and  dip  70°-90°  E.  The  shale  has  developed  a  strong 
pencil  structure  plunging  gently  to  the  north.  Return  to  Jones 
St.  and  walk  north  down  the  steps  set  in  the  sidewalk  on  the 
east  side  of  Jones. 


Point  5.  Half  a  block  down  hill  is  the  loveliest  street  in  San 
Francisco,  Macondray  Lane.  Turn  right  and  walk  through  the 
block.  This  is  a  public  thoroughfare,  but  for  foot  traffic  only. 
Walk  the  length  of  the  block,  enjoying  the  houses,  the  view, 
the  ferns,  and  the  fuschias,  to  the  head  of  a  flight  of  wooden 
steps.  Those  who  are  tired  may  walk  down  the  steps  to  Taylor 
St.  (Point  6),  turn  left  (N)  downhill  to  Union  St.,  and  right 
(E)  one  block  on  Union  to  Mason  St.,  where  they  may  catch 
the  cable  car  back  to  Powell  and  Market  Sts.  The  walk  to  this 
point  takes  about  'A  hour. 

The  sturdier  should  turn  back  (W)  from  the  head  of  the 
stairs  on  Macondray  Lane  to  Jones  St.;  cross  Jones  St.  and 
continue  walking  west  on  Macondray  (the  concrete  walk  be- 
hind the  high  apartment  building).  This  path  gives  one  an 
excellent  bird's-eye  view  of  some  lush  back  gardens.  Turn  right 
(N)  on  Leavenworth  St.  to  Union  St.,  left  (W)  on  Union  to 
(Point  7)  Hyde  St.  If  you  are  now  tired  from  your  walk,  wait 
until  the  cable  car  comes  south  on  Hyde  and  take  it  back  to 
Powell  and  Market. 

If  not  tired,  turn  right  (N)  on  Hyde  Street,  and  follow  the 
cable  car  line.  Walk  3  blocks  north  to  Lombard  St.  Crossing 
Filbert  and  Greenwich  Sts.  on  your  way,  you  will  have  superb 
views  of  Telegraph  Hill  and  San  Francisco  Bay  to  the  east. 
A  little  park  (Point  8)  '/>  block  west  of  Hyde  St.  between 
Greenwich  and  Lombard  Sts.  is  well  worth  a  visit.  It  has  a 
memorial  to  George  Sterling,  a  San  Francisco  poet  of  the  turn 
of  the  century.  The  park  is  a  little  forest  of  Monterey  pine 
and  cypress. 

Point  9.  At  the  corner  of  Lombard  and  Hyde  Sts.,  two 
courses  are  open  to  you. 

Alternative  1.  You  may  walk  north  down  the  hill  on  Hyde 
St.  and  eventually  you  will  reach  the  Aquatic  Park  (Point  10) 
and  the  Maritime  Historical  State  Park  (Point  12).  The  end 
of  the  curving  pier  that  encloses  the  small  bay  at  Aquatic  Park 
affords  magnificent  views  of  San  Francisco  and  the  Golden 
Gate,  particularly  at  evening  just  after  the  sun  has  set.  The 
Maritime  state  park  has  old  coastwise  steamers,  ferry-boat,  etc., 
tied  up  at  the  dock,  which  you  may  inspect.  The  maritime 
museum  in  Aquatic  Park  has  interesting  exhibits  of  San  Fran- 
cisco's maritime  history,  and  a  bath  house  and  changing  room 
in  the  basement.  Other  points  of  interest  are  Ghirardelli  Square, 
with  shops  and  excellent  restaurants,  and  a  bocce  ball  court. 
If  you  are  tired  catch  a  cable  car  at  the  turntable  (Point  11) 
and  take  it  back  to  the  start  of  the  trip. 

Alternative  2.  From  Point  9  (Lombard  and  Hyde  Sts.),  turn 
right  down  Lombard  St.,  along  the  "crookedest  street  in  the 
world".  At  Leavenworth  St.  (1  block)  turn  left  (N)  and  go 
1  block  to  Chestnut  St.;  turn  right  (E)  on  Chestnut.  The 
Spanish-style  building  on  the  left  is  the  San  Francisco  Art 
Institute.  Across  the  street  from  the  art  institute  (Point  13)  are 
blocky-fracturing  outcrops  of  massive  graywacke,  locally 
sheared.  Continue  east  on  Chestnut  St.  2  blocks  to  Columbus 
Ave.  Cross  Chestnut  St.  to  north  side,  cross  Columbus  Ave., 
and  walk  2  blocks  north  on  Taylor  St.  to  the  end  of  the  cable 
car  line  (Point  14).  The  last  block  is  through  the  North  Beach 
public  housing  project.  Fisherman's  Wharf  (Point  15)  and  the 
boat  dock  for  the  Bay  cruises  and  cruise  to  Angel  Island  (Point 
16)  are  2  blocks  north  on  Taylor. 

Take  cable  car  back  to  Powell  and  Market. 
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WALK  II 


TELEGRAPH  HILL: 
and-bohem 


Minimum  time:  2  hours  walking,  plus  15  minutes  each  way 
for  cable  car  ride. 

Start  at  Powell  and  Market  Sts.  Take  the  Bay  and  Taylor 
cable  car  at  the  turn  table. 

Get  off  cable  car  at  corner  of  Mason  and  Union  Sts.  (Point 
17).  Walk  right  (E)  down  Union  St.  South  side  of  street  gives 
good  view  of  Telegraph  Hill. 

At  Powell  Street,  cross  to  north  side  of  Union  St.  (Point  18). 
The  little  triangular  fenced  park  on  the  north  side  of  the  street 
(with  tall  lombardy  poplars)  has  bronze  sculptures  of  grizzly 
bears  and  an  Indian.  Cross  Columbus  Ave.  (the  diagonal  street). 
The  axis  of  a  northwest-plunging  syncline  in  graywacke  and 
argillitc  goes  along  Columbus  Avenue,  but  is  not  visible.  The 
large  park  on  the  east  side  of  the  street  is  Washington  Square. 
Saints  Peter  and  Paul  Church  (Roman  Catholic)  on  north  side 
of  square.  At  Point  19  there  is  an  alternate  route:  Take  the 
Coit  Tower-Telegraph  Hill  bus  from  the  bus  stop  on  the  south 
side  of  the  square  to  the  top  of  the  hill. 

Interesting  statuary  in  Washington  Square  (Point  20)  in- 
cludes a  group  commemorating  San  Francisco's  Volunteer 
Firemen  (Haig  Patigian,  sculptor),  given  to  the  city  by  Lillie 
Hitchcock  Coit,  a  confirmed  fire  buff  who  was  mascot  of  the 
Knickerbocker  Company  No.  5.  In  the  center  of  the  square  a 
statue  of  Benjamin  Franklin  (Point  21)  stands  atop  square 
dioritc  column  with  inscriptions  on  its  four  sides,  indicating 
that  it  contains  historical  mementos  to  be  exhumed  in  1979. 
The  donor,  Dr.  Henry  D.  Cogswell,was  an  early  San  Fran- 
cisco dentist  who  acquired  great  wealth  and  spent  much  of  it 
in  monumental  efforts  to  decrease  the  national  consumption  of 
alcohol.  This  was  one  of  his  efforts.  Another  one  is  a  crane 
standing  at  the  corner  of  7th  St.  NW  and  Pennsylvania  Ave., 
in  Washington,  D.C.,  underneath  a  cupola  on  which  are  en- 
graved  the  words   "Faith,   Hope,   Charity,  and   Temperance". 

Cross  Washington  Square  to  the  northeast  corner  (corner 
of  Filbert  and  Stockton  Sts.  Walk  east  up  Filbert  St.  Grant 
Ave.  (1  block  east)  (Point  22)  in  this  neighborhood  was  the 
center  of  San  Francisco's  art  colony  in  the  1920's  and  1930's, 
and  the  3  blocks  between  Filbert  and  Columbus  feature  a  num- 
ber of  art  and  craft  shops  where  you  can  buy  paintings,  sculp- 
ture, weaving,  jewelry,  leatherwork,  and  junk.  There  are  un- 
usual bistros  and  coffee  houses  where  students,  artists,  poets, 
beatniks,  and,  alas,  middle-aged  tourists  hang  out.  It  is  worth 
a  '/i-hour  side  trip   (not  included  in  time  listed). 

Continue  straight  ahead  on  Filbert  St.  to  Kearny  St.  (Point 
23)  and  up  the  steps  beyond  Kearny  to  the  top  of  the  hill. 
Take  the  path  along  the  southeast  side  of  Telegraph  Hill  Road 
northward  to  the  parking  area  at  the  north  end  of  the  hilltop. 
Jasper  blocks  that  line  the  path  were  imported  probably  from 
Marin  County  on  the  north  side  of  the  Golden  Gate.  From 
the  parking  plaza  (Point  24)  are  fine  views  of  the  bay,  Golden 
Gate,  Marin  County,  Angel  and  Alcatraz  Islands,  and  Fisher- 
man's Wharf.  At  the  center  of  the  plaza  is  a  remarkable  statue 
of  Columbus. 

If  you  have  time,  take  the  elevator  trip  to  the  top  of  Coit 
Tower  (Point  25),  built  with  money  left  by  Lillie  Hitchcock 
Coit  to  commemorate  the  city's  volunteer  firemen.  The  tower 
is  open  11  a.m.  to  4:30  p.m.  daily,  and  10  a.m.  to  5  p.m.  Satur- 
day and  Sunday.  Elevator  fare  25  cents.  Time,  15  minutes, 
including  view.  Murals  painted  in  the  rooms  at  the  base  by 
WPA  artists  in  the  early  thirties  show  scenes  of  industrial, 
agricultural,  and  community  life,  and  reflect  the  angry  social 
passions  of  artists  in  those  trying  days  of  the  Great  Depression. 


A  graywacke- 
ia  walk 


They  have  been  criticized  by  those  who  believe  that  any  por- 
trayal of  America  as  less  than  perfect  is  unpatriotic.  Telegraph 
Hill  consists  of  graywacke  and  argillitc  on  the  northeast  limb 
of  the  Columbus  Avenue  syncline. 

Return  south  along  the  east  side  of  Telegraph  Hill  Road  to 
Filbert  St.  Take  the  steps  left  (E)  down  the  hill  toward  the 
bay.  Cross  Montgomery  St.  and  take  the  steps  down  the  hill. 
The  steps  take  off  down  hill  where  the  sign  says  "Filbert" 
on  the  east  side  of  the  lower  level  of  Montgomery  St.  (Point 
26).  These  are  the  famous  "Filbert  Steps",  one  of  the  more 
charming  parts  of  San  Francisco.  As  you  go  down  the  steps, 
explore  briefly  Darrell  Place  (Point  27)  and  Napier  Lane 
(Point  28),  two  wooden  pathways  that  branch  off  to  the  north. 
This  part  of  San  Francisco  survived  the  earthquake  and  fire, 
in  part  because  the  residents  had  the  good  sense  to  soak  the 
rooftops  with  the  only  available  liquid — wine.  Many  buildings 
date  from  the  later  19th  century.  This  side  of  the  hill  used  to 
be  an  artists'  and  writers'  bohemia.  Only  those  artists  and 
writers  who  have  made  commercial  successes  have  been  able 
to  stick  it  out  as  the  prices  rise.  In  summer  this  area  is  a  riot 
of  varicolored  flowers. 

The  steps  continue  toward  Sansome  St.  on  an  aerial  flight 
past  a  large  outcrop  of  massive  Franciscan  graywacke  (Point 
29.)  At  the  foot  of  the  hill  is  a  warehouse  district. 

Turn  left  (N)  on  Sansome  St.,  and  thread  your  way  through 
the  industrial  traffic,  keeping  a  sharp  eye  out  for  trucks.  Their 
drivers  are  not  expecting  pedestrians  in  this  district!  At  Green- 
wich St.,  1  block  north  of  Filbert,  there  is  an  outcrop  lA  block 
west  of  Sansome  St.  at  the  base  of  the  hill  (Point  30).  The 
argillitc  in  this  outcrop  looks  to  be  interbedded  with  the  gray- 
wacke, but  most  of  the  "beds"  probably  are  tectonic  inclusions 
squeezed  into  the  graywacke  along  joints. 

Continue  north  on  Sansome  St.  to  Lombard  St.  (one  more 
block).  The  old  brick-fronted  building  (Point  31)  at  the  north- 
west corner  of  the  block  (housing  the  Sea  Wall  Antique  Shop 
and  Synanon  House)  has  half  its  south  wall  made  of  weathered 
Franciscan  graywacke,  the  remainder  of  brick.  The  graywacke 
wall  may  have  been  left  over  from  the  earthquake  of  1906. 
Synanon  House  is  a  branch  of  a  nation-wide  institution  devoted 
to  the  rehabilitation  of  narcotics  addicts. 

Walk  west  on  Lombard  St.  to  the  quarry  face  (Point  3  2) 
at  the  west  end  of  the  street  (about  1  '/2  blocks) .  The  east  side 
of  Telegraph  Hill  was  quarried  to  provide  fill  for  the  Embar- 
cadero.  This  quarry  face  is  a  cliff  200  feet  high  in  massive 
graywacke,  locally  cut  by  shears  and  faults,  but  originally  ap- 
parently one  thick  bed.  Bedding  dips  30°  to  60°  W,  so  this  is 
one  of  the  thickest  graywacke  beds  in  the  Franciscan.  Was  it 
deposited  from  a  single  turbidity  current? 

Walk  right  (N)  along  the  base  of  the  cliff  on  paved  road 
to  the  railroad  track.  Turn  left  (W)  and  follow  street  with 
railroad  tracks  past  base  of  hill  (watch  for  traffic)  (Point  33). 
Note  the  rather  precarious  position  of  houses  on  top  of  the 
cliff  (probably  safer  than  they  look)  and  the  occasional  spot 
of  yellow  rock  where  blocks  have  recently  fallen  away.  Follow 
the  railroad  track  (Point  34)  around  to  the  right  to  Francisco 
St.  From  Francisco  St.  shale  interbeds  near  the  top  of  the  cliff 
to  the  south  can  be  seen  dipping  about  30°  W. 

Walk  north  on  Kearny  St.  past  Francisco  St.  to  Bay  St. 
From  the  corner  of  Bay  and  Kearny  Sts.  (Point  3  5)  two 
routes  are  possible: 
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Alternative  1:  You  may  go  north  on  Kearny  St.  to  the 
Embarcadero  (waterfront)  and  follow  the  Embarcadero  west 
to  Fisherman's  Wharf.  On  the  way  you  will  pass  the  Balclntha, 
the  great  three-masted  sailing  ship  that  has  rounded  the  Horn, 
served  as  a  wheat,  coal,  and  lumber  ship,  and  ended  its  days  in 
the  Alaska  salmon-fishing  fleet.  A  visit  on  board  is  well  worth- 
while. 

Alternative  2:  The  other  route  takes  you  west  on  Bay  St. 


for  5  blocks  to  the  northern  terminus  of  the  cable-car  line 
(Point  36).  The  yellow  buildings  are  the  North  Point  Sewage 
Treatment  Plant.  A  landslide  started  by  deep  excavation  in  a 
shear  zone  in  the  Franciscan  Formation  destroyed  a  home  along 
the  south  side  of  the  plant  at  Kearny  St.  North  of  Bay  St.  the 
plant  is  located  on  a  garbage  dump  used  before  the  turn  of 
the  century.  It  yielded  ceramic  ginger-ale  bottles,  quaint  ink 
bottles,  and  a  variety  of  other  objects  used  in  those  days. 


MAP  SHOWING  ROUTE  OF  WALK  III 


Walk  III 


DOWNTOWN:  A  petrographic  nature  walk 
through  the  financial  district 
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id  trip,  about  2  hours,  not  including  stops. 
iWMlUHUWlason  and  O'Farrcll  Sts.  (Hilton  Hotel)  (Point  l). 
Ik  north  on  Mason  St.  one  block  to  Geary,  east  on  Geary 
oiie  DlocK  to  Powell.  St.  Francis  Hotel  is  across  the  street. 
Lower  floors  are  of  light  gray  Raymond  granite  (from  Ray- 
mond, California) ;  upper  stories  are  of  buff -gray  Colusa  sand- 
stone (from  Sites,  California).  These  are  two  of  the  California 
stones  commonly  used  in  San  Francisco  buildings.  Others  fre- 
quently used  arc  San  Diego  "black  granite",  and  "Columbia 
marble",  a  pale  gray  stone  with  thin  dark  veins.  Imported 
stones  include  Vermont  marble,  Italian  travertine,  and  pink 
gneissic  granite  from  Alinncsota. 

Cross  Powell,  but  not  Geary.  Point  2,  No.  295  Geary,  the 
Lufthansa  Bldg.,  has  a  labradorite-bearing  rock  or  a  laurvikite 
(it  does  not  look  like  typical  laurvikite)  as  a  first-floor  facing. 

No.  289-291  Geary  (Western  Airlines  Office  and  Union 
Square  Bldg.)  has  a  coarse,  mildly  rapakivi  granite  as  window 
facing. 

Cross  Union  Square  diagonally.  The  Dewey  monument 
(Point  3),  is  a  shaft  of  Raymond  granite.  Note  the  bland  white 
Vermont  marble  facade  of  the  I.  Magnin  Company,  to  the 
south.  At  the  request  of  the  owner,  who  had  an  apartment  in 
the  St.  Francis  Hotel,  the  architect  designed  this  building 
with  no  place  for  pigeons  to  roost. 

At  the  northeast  corner  of  Union  Square,  cross  Stockton,  but 
not  Post.  Note  No.  299  Post,  the  Florsheim  shoe  store,  which 
shows    more    labradorite-bearing  (?)   rock 

Cross  Post,  and  walk  cast  on  Post. 

Gumps,  founded  1865,  is  in  middle  of  block.  It  is  famous  for 
its  jade  collections,  which  include  objets  d'art  made  of  Cali- 
fornia (Mariposa)  jade.  At  Post  and  Grant  is  Shreve's,  oldest 
jewelry  store  in  the  City,  founded  1852.  It  is  built  of  sand- 
stone  from   Colusa  County.  Turn   left    (N)    on   Grant. 

Rock  at  239  Grant  Ave.  (Security  Savings,  at  Tillman  Place) 
(Point  4),  street  level,  is  biotite  quartz  monzonite. 

Continue  north  on  Grant  to  Sutter.  Cross  both  Grant  and 
Sutter. 

The  Hibcrnia  Bank  Bldg.  (Point  5)  is  on  the  northeast  cor- 
ner of  Grant  and  Sutter.  The  fine,  dark  granite  with  purplish 
quartz  and  dark  orange  K-feldspar,  moderately  strongly  foli- 
ated, is  from  the  Rocklin  quarries  on  the  east  edge  of  the 
Sacramento  Valley.  The  granite  is  set  off  by  a  dead-white 
marble. 

Continue  north  on  east  side  of  Grant  Ave.  At  Bush  St., 
enter  Chinatown.  Continue  north,  crossing  Pine  St.,  and  turn 
right  (E)  on  Pine,  to  St.  Mary's  Square  (Point  6),  a  tiny  oasis 
of  green  surrounded  by  giant  skyscrapers.  (Half  a  block  far- 
ther down  Pine  Street  is  the  entrance  of  the  Kong  Chow  tem- 
ple, a  Chinese  house  of  worship.  It  is  open  to  visitors  on  some 
days.)  Walk  through  St.  Mary's  Square,  past  the  memorial 
to  Sun  Yat  Sen  (by  Beniamino  Bufano)  on  the  west  side;  it 
is  made  of  steel  and  pink  granite.  On  the  east  side  of  the  square 
is  a  monument  to  the  Americans  of  Chinese  ancestry  who 
died  in  World  War  II.  The  base  slabs  of  this  monument  are 
serpentine.  St.  Mary's  Square  used  to  be  a  pleasant,  sloping, 
grass-covered  hillside,  without  walks.  It  is  now  the  roof  of  a 
three-story  parking  garage. 

Go  north  through  St.  Mary's  Square,  to  the  corner  of  Grant 
and  California.  Cross  California.  The  International  Building — 
the  green  glass  and  black  and  white  building  on  the  north- 
west corner  of  the  Square,  is  my  nomination  for  the  loveliest 
skyscraper  built  in  San  Francisco  in  the  last  few  years 
(Point   7). 

Go  east  down  California  St.  past  the  Hartford  Insurance 
Bldg.,  No.  650  California,  whose  stairs  and  foundation  wall 
(facing  California  St.),  are  rough-hewn  quartz  monzonite  with 
pink  K-feldspar  and  green  plagioclase  (?). 


The  next  building  down  California  St.,  Pacific  Mutual  Life 
(No.  600)  (Point  8),  has  genuine  laurvikite  as  a  decorative 
stone.  The  feldspar  with  schiller  here  is  not  labradorite,  but 
a  peculiar  orthoclase.  This  rock  is  from  Norway.  On  the 
Kearny  St.  side  of  this  same  building,  basaltic  volcanic  bombs 
arc  used  as  decorative  effect  with  small  evergreens  in  a  win- 
dow garden. 

Go  north  on  Kearny  one  block.  Cross  Kearny,  and  return 
south  on  the  east  side  of  the  street  to  Point  9  (540-560 
lvcarny).  The  red  rock  in  this  marble  building,  if  it  is  real,  is 
one  of  the  real  puzzles  of  the  financial  district.  The  cataclastic 
borders  of  the  feldspar  crystals,  and  the  strong  preferred  paral- 
lelism, suggest  that  the  rock  has  undergone  severe  tectonism 
after  crystallization.  Yet  vague  patches  in  black  and  red 
(mica-rich  and  mica-poor  areas)  and  a  weak  preferred  orien- 
tation perpendicular  to  the  first,  suggest  a  replacement  origin. 
(Or  have  the  light-colored  patches  lost  biotite  through  oxida- 
tion?)   You  figure   this   one   out. 

The  next  building  to  the  south  (Point  10,  Home  Finance 
Co.)  has  the  faintly  rapikivi  granite  again,  with  euhedral, 
zoned  feldspars. 

Back  on  California  St.,  turn  east  on  California.  The  Bank 
of  America  is  building  a  55-story  skyscraper,  to  be  the  tallest 
building  in  town,  in  the  block  across  the  street.  From  the 
next  corner  is  an  excellent  piace  to  get  good  pictures  of  the 
International  Bldg.  and  the  top  of  the  Chinese  temple.  They 
v  on't  be  visible  like  this  much  longer. 

Point  1 1 ,  The  Occidental  Life  Bldg.,  540-560  California 
St.,  has  a  granite  that  differs  from  the  granites  previously  seen. 
It  contains  dark  yellow-gray  quartz  and  black  biotite,  inter- 
stitial to  well-formed  pale  pink  feldspars. 

Point  12.  The  United  California  Bank,  corner  of  California 
and  Montgomery,  has  still  another  granite.  Deep  pink  K-feld- 
spar, white  plagioclase,  gray  quartz,  and  black  biotite  make 
this  the  beginning  petrographer's  delight. 

Continue  east  on  California  St.,  across  Montgomery.  The 
Merchant's  Exchange,  a  granite  building,  with  Columbia  mar- 
ble in  the  interior,  is  right  across  the  street.  Point  13,  the  new 
Wells  Fargo  headquarters,  on  the  left,  has  a  white  granite, 
possibly  a  trondhjemite,  enclosing  its  main  entrance. 

Point  14,  The  Bank  of  California,  on  the  northwest  corner 
of  Sansome  and  California  Sts.,  is  in  classic  Corinthian  style. 
it  is  faced  with  granite  from  the  Raymond  district,  Madera 
County,  California. 

Point  15,  across  the  street,  is  another  of  my  favorite  build- 
ings, the  Alaska  Commercial  Building,  decorated  in  topical 
motifs:  granite  icicles  drip  from  over  the  windows  three  stories 
up,  and  above  them  are  walruses  entwined  in  ships'  rope.  Pec- 
tens  grace  the  lintel,  and  the  Corinthian  columns  at  the  main 
entrance  are  entwined  in  herring  (or  are  they  salmon? ) .  High 
on  top,  10  stories  up,  a  row  of  bears'  heads  peers  out  over  the 
City.  Two  brass  seals  stand  guard  beside  the  shell  that  houses 
the  number — "310" — over  the  main  entrance.  The  maritime 
motif  is  continued  in  the  decorations  over  the  directory  in  the 
lobby,  and  on  the  elevator  entrances.  The  stone  is  the  same 
granite  as  that  in  the  Bank  of  California. 

Go  north  on  Sansome  to  Commercial  St.  (stay  on  the  west 
side  of  the  street) ;  walk  left  (W)  on  Commercial,  and  turn 
right  (N)  on  Liedesdorff.  The  Tadich  Grill,  founded  in  1849, 
may  be  the  City's  oldest  restaurant.  Across  the  street  is  Gino's 
(Point  16),  whose  decorative  stone  front  is  vein  quartz  from 
the  Mother  Lode  and  the  green  chromium  mica  mariposite. 

Go  right  (E)  on  Clay  St.  to  Sansome,  read  the  historic 
marker  on  the  building  at  the  northwest  corner  of  the  street, 
then  turn  left  (N)  on  Sansome,  to  Washington.  Cross  both 
Sansome  and  Washington,  and  walk  right  (E)  on  Washington 
past  the  granite  Appraiser's  Building;  the  bottom  course  is 
polished  Victorville  granite.  Continue  on  to  the  U.S.  Custom 
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House  (Point  17),  a  building  in  high  baroque  style  built  of 
Raymond  granite. 

The  Public  Inquiries  Office  of  the  U.S.  Geological  Survey  is 
on  the  fifth  floor  of  this  building,  manned  by  Jean  Molleskog 
and  her  staff.  They  sell  topographic  and  geologic  maps,  bulle- 
tins, water-supply  papers,  professional  papers,  etc.,  covering  the 
western  states,  Hawaii,  and  Alaska.  On  the  first  floor,  the  U.S. 
Coast  &  Geodetic  Survey  distributes  nautical,  hydrographic, 
and  air  charts.  The  U.S.  Forest  Service  offices,  which  take 
orders  for  aerial  photographs  of  the  national  forests,  are  in  the 
Appraisers  Building. 

Across  the  street  from  the  Custom  House  is  the  Golden 
Gateway,  a  privately  financed  urban  redevelopment  project 
with  style.  A  lovely  old  produce  district,  full  of  creaky  old 
buildings,  traffic  jams,  rats,  and  smells  of  fish,  chickens,  mel- 
ons, cabbage,  spices,  coffee,  and  cheese — enough  to  delight 
the  most  jaded  nose — was  razed  to  make  way  for  these  build- 
ings and  gardens. 

Go  north  along  the  east  side  of  Battery  to  Jackson  St.,  east 
down  Jackson  through  the  arcade  toward  the  Bay.  Walk 
through  the  little  park  (Sidney  G.  Walton  Square)  that  lies 
between  Front,  Jackson,  Pacific,  and  Davis  Sts.  (diagonally). 

Note  that  in  front  of  many  of  the  buildings  in  the  Golden 
Gateway  area,  and  around  the  trees  and  drinking  fountains  in 
the  park,  are  cobblestones  recovered  from  the  old  streets  and 
sidewalks  of  the  razed  produce  district.  On  one  side  of  the 
park,  an  old  archway  has  been  left  as  a  relic  of  the  past;  on  the 
north  side  of  the  park,  the  old  granite  curbstone  still  marks 
the  street  boundary.  In  the  center  of  the  park  is  a  piece  of 
modern  bronze  sculpture,  the  "Fountain  of  Four  Seasons",  by 
Francois  Stahly. 

From  the  intersection  of  Pacific  and  Davis,  follow  Pacific  east 
to  the  Embarcadero. 

Cross  the  Embarcadero  to  the  east,  or  Bay,  side  at  Pier  5, 
and  turn  right  (S)  at  Pier  5.  At  Pier  5  south,  the  old  ferry- 
boat Klamath  has  been  converted  to  a  floating  office. 

Walk  south  on  Embarcadero  to  the  Ferry  Building  (Point 
18).  There  is  a  good  view  of  Yerba  Buena  Island  and  the 
Bay  Bridge  from  the  waterfront  side  of  the  parking  lot  north 
of  the  building.  The  Ferry  Building  is  faced  with  Cretaceous 
Colusa  sandstone  from  Sites.  The  north  end  of  the  building  is 
occupied  by  the  World  Trade  Center  offices  and  exhibits; 
along  the  ramp  from  the  first  to  the  third  floor  are  murals 
(shown  in  1939  at  the  Golden  Gate  International  Exposition  on 
man-made  Treasure  Island)  by  Miguel  Covarrubias. 

In  the  south  half  is  the  California  Division  of  Mines  and 
Geology.  The  main  office  is  on  the  second  floor,  where  books 
and  maps  covering  the  geology  of  California  are  for  sale;  here 
is  a  fine  geological  library,  and  the  best  mineralogical  collection 
in  the  West. 

Walk  south  beneath  the  arcade  of  the  Ferry  Building,  to  the 
south  end  of  the  brick  building  housing  the  California  State 
Department  of  Agriculture  and  U.S.  Customs.  Cross  the  Em- 
barcadero at  the  cross-walk,  and  go  one  block  west  up  Mission 
St.,  staying  on  the  south  side  of  the  street. 

Across  Steuart  St.  is  the  Rincon  Annex  Post  Office  (Point 
19),  built  partly  of  "black  granite"  from  San  Diego.  Enter  by 
the  first  door.  Inside  are  murals  by  Anton  Refrigier,  which 
decorate  the  upper  walls  of  the  lobby.  Regarded  by  some  local 


art  critics  as  the  finest  works  of  their  kind  in  California,  they 
depict  the  history  of  San  Francisco,  from  Indian  days  to  the 
founding  of  the  United  Nations.  The  history  starts  at  the 
corner  of  the  lobby  opposite  the  Mission  St.  entrance  you  came 
in,  and  continues  to  the  right  around  the  lobby. 

The  historical  items  pictured  are:  Panels  1  and  2,  Indians; 
3  and  4,  Spanish  conquest;  5  and  6,  Mission  period;  7,  Rus- 
sians at  Fort  Ross;  8,  Emigrant  train;  9,  Sam  Brannan  and  the 
first  California  newspaper;  10,  Bear  Flag  Republic  (1846)  at 
Sonoma;  11,  12,  and  13,  Gold  Rush;  14,  Torchlight  political 
parade;  15,  Sunday  in  a  mining  camp;  16,  Building  the  trans- 
continental railroad  (triptych);  17,  Vigilante  committee;  18, 
Civil  War  debates;  19,  Dennis  Kearney  and  anti-Chinese  agita- 
tion; 20,  California  literary  scene  of  the  late  nineteenth  cen- 
tury— Adah  Isaacs  Mencken  in  background;  in  foreground, 
from  left  to  right,  George  Sterling,  Thomas  Starr  King,  Robert 
Louis  Stevenson,  Mark  Twain,  Francis  Bret  Harte,  a  man  I 
can't  identify,  Jack  London;  21  and  22,  Earthquake  and  fire, 
1906;  23,  Preparedness  Day  massacre  (1916) — Mooney  and 
Billings  in  prison;  24,  Longshoremen's  strike  (1933);  25,  Build- 
ing the  bridges  (engineer  Joseph  Strauss  at  left);  26  and  27, 
World  War  II;  28  and  29,  Founding  of  the  United  Nations. 

Leave  Rincon  Annex  by  the  same  door  you  entered,  and  go 
northwest  on  Steuart  St.  to  Market.  Near  Market  St.,  the  high 
curbstones  are  a  measure  of  the  subsidence  of  Steuart  Street, 
built  over  filled  marshland.  The  Southern  Pacific  Building, 
built  on  pilings,  has  not  subsided.  Turn  left  (SW)  on  Market 
St.  toward  Twin  Peaks.  In  the  block  beyond  the  Southern 
Pacific  Building,  pass  No.  101  Market,  which  has  a  granite 
facade,  and  151-153  Market  (Bank  of  America),  which  is  faced 
with  granite  and  labradorite-bearing  rock. 

The  two  large  buildings  in  the  next  block,  Matson  Line  and 
Pacific  Gas  &  Electric  Co.,  have  some  interesting  decorations, 
especially  the  group  over  the  main  entrance  to  the  PG&E 
building  (245  Market). 

Note  the  granite  in  the  Sheldon  BIdg.  at  461  Market.  Glance 
at  the  murals  in  the  Golden  West  Savings  Co. — a  fine  example 
of  corporation-supported  art.  Cross  Market  St.  at  First  St.  On 
the  First  St.  side  of  the  Donohue  (Mechanics)  Monument 
(Point  20)  is  a  plaque  marking  the  original  shore  line  of  San 
Francisco  Bay.  The  monument  is  the  work  of  Douglas  Tilden. 
To  the  northwest  is  the  Shell  Bldg.,  supported  by  caissons 
in  clay.  It  has  settled  only  2  or  3  inches.  Up  Bush  St.  one  block 
is  the  Standard  Oil  Co.  head  office. 

Continue  up  (SW)  Market  St.  Note  the  serpentine  or  ultra- 
mafic  facings  of  the  square  columns  supporting  the  Crown- 
Zellerbach  Bldg.  (Point  21),  the  glass  skyscraper,  and  the 
imaginative  treatment,  by  sandblasting,  of  coarse  granite  in  the 
stone  wall  around  Zellerbach  Plaza.  The  Zellerbach  Bldg.  is  set 
on  an  8-foot-thick  slab  of  reinforced  concrete.  It  is,  according 
to  some  local  architectural  critics,  San  Francisco's  most  beau- 
tiful recent  building. 

Across  Market  St.  is  the  new  Standard  Oil  Bldg.  (foreign 
operations),  with  a  changing  floral  display  and  fountain  in 
the  plaza  on  the  west  side.  This  garden  is  probably  one  of  the 
best  commercial  advertisements  in  the  city.  Inside,  on  the  first 
floor,  is  a  well-designed  museum  on  oil. 

Return  to  start  by  bus,  available  on  north  side  of  Market 
St.,  or  walk. 


WALK  IV 
CIVIC  CENTER:  A  petrology  and  culture  walk 


Time:  approximately  1  hour,  not  including  time  visiting  the 
San  Francisco  Museum  of  Art. 

Start  at  corner  of  Ellis  and  Taylor  Streets,  the  southeast 
eorner  af  the  Hilton  Hotel.  Walk  west  on  Ellis  Street.  You 
are  in'ihe  middle   of  a   triangle,  bounded   approximately  by 


O'Farrell,  iMarket,  and  Larkin,  known  as  the  tenderloin,  be- 
cause, in  the  days  of  more  venal  police  administrations,  the 
prostitutes,  pimps,  speakeasies,  and  bookies  who  inhabited  the 
area  provided  some  of  the  richest  shakedown  in  town. 

Turn  left  (S)  on  Leavenworth,  for  1  block  and  right  (W) 
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on  Eddy.  Stay  on  north  side  of  Eddy.  Your  primary  target, 
the  new  Federal  Building,  looms  in  the  distance  to  the  left. 
On  the  corner  of  Eddy  and  Larkin,  a  well-designed  Pacific 
Gas  and  Electric  Company  substation  (Point  1)  is  tastefully 
decorated  with  facing  of  irregular  pebbles  of  quartz  and  other 
materials,  set  in  cement.  The  quartz  pebbles  look  to  be  the 
sort  of  material  that  was  hydraulicked  from  the  high-level 
gravels  of  the  Sierra  Nevada. 

Turn  left  (S)  on  Larkin.  At  the  southwest  corner  of  Larkin 
and  Turk  (1  block  down)  is  the  northwest  corner  of  the  new 
Federal  Building  (Point  2).  All  decorative  effects  on  the  sur- 
face of  this  huge  rectangular  block  are  achieved  by  the  use 
of  granite  of  various  shades  of  gray,  some  from  the  Raymond, 
California,  quarries.  At  least  four  different  kinds  of  stone  are 
used  in  the  walls  of  the  building. 

The  benches  in  the  plaza  facing  Golden  Gate  Avenue  (a 
block  farther  on  Larkin)  and  the  walls  of  the  reflecting  pools 
in  this  plaza  are  of  a  roughly  finished  coarsely  crystalline  ultra- 
mafic  rock  from  Minnesota,  probably  a  pyroxenite.  The  floor 
of  the  south  porch  of  the  Federal  Building  is  also  paved  with 
this  stone. 

The  main  corridor  walls  are  lined  with  white  and  gray 
marble  imported  from  Italy.  Its  bedding  or  foliation  has  been 
set  vertically  and  the  stones  carefully  matched  in  the  individual 
panels,  for  decorative  effect. 

Directly  across  Golden  Gate  Avenue,  the  State  Office  Build- 
ing at  455  Golden  Gate  (Point  3)  has  a  coarse  dark  red  gran- 
ite from  Sweden  framing  its  entrance.  Foster's  Cafeteria  on 
the  northwest  corner  of  Polk  and  Golden  Gate  Streets  (Point 
4)  features  rough  field  stone  (mainly  serpentine  blocks)  set 
in  masonry  for  its  internal  and  external  decoration.  The  State 
Compensation  Insurance  Fund  Building  (Point  5)  has  a  red 
migmatitic  gneiss  from  Minnesota,  marketed  under  the  trade 
name  "Flambeau'/  around  its  base.  The  upper  floors  are  faced, 


between  the  windows,  with  light  gray  granite,  and  the  corners 
are  cloaked  in  white  marble. 

Go  south  on  Polk  Street,  cross  McAllister,  and  go  through 
the  main  entrance  of  the  City  Hall  (Point  6)  half  a  block 
south.  The  building,  and  most  of  the  other  civic  buildings 
around  the  center,  are  of  gray  Raymond,  California,  granite. 
Inside  the  City  Hall  admire  the  Indiana  marble  interior  and 
the  great  French  Rennaissance-style  dome.  On  the  west  side 
of  the  City  Hall  you  will  come  out  on  Van  Ness  Avenue. 
Double  back  north  on  Van  Ness  and  cross  at  McAllister.  The 
gray  granite  building  on  the  west  side  of  the  street  is  the 
Veterans  Building  (Point  7).  On  the  McAllister  Street  side  of 
this  building  is  the  entrance  to  the  San  Francisco  Museum 
of  Art  (Hours  10  a.m-10  p.m.  Tues.-Fri.;  10  a.m.-5  p.m.,  Sat.; 
1  p.m.-5  p.m.,  Sun.;  Closed  Mon.),  the  City's  modern  art 
gallery.  The  gallery  has  fine  (and  famous)  examples  of  early 
Matisse,  Picasso,  Braque,  Derain;  some  huge  Henry  Moore 
sculptures;  a  fine  collection  of  Diego  Rivera;  and  representa- 
tive works  of  many  important  modern  artists.  The  annual  show 
of  the  Art  Association  is  in  November. 

From  the  Veteran's  Building  go  south  on  Van  Ness  past  the 
Opera  House,  (Point  8),  go  left  (E)  1  block  on  Grove,  right 
(S)  1  block  on  Polk,  and  left  (E)  on  Hayes  to  Market.  At 
Market  Street  wander  through  the  grounds  of  the  new  Fox 
Plaza  (Point  9),  named  for  magnificently  ornate  huge  movie 
palace  that  once  stood  on  the  site,  to  see  the  sculptures  of 
Beniamino  Bufano.  Most  are  faced  with  mosaic,  but  one  is  a 
penguin  of  steel  and  granite. 

Return  northeast  down  Market  Street,  either  by  streetcar  or 
afoot.  At  the  corner  of  Market,  Hyde,  and  Grove  Streets,  is 
the  Pioneer  Monument  (Point  10),  gift  of  James  Lick  to  the 
city. 

Catch  any  streetcar  down  Market,  get  off  at  6th  Street,  and 
walk  north  three  blocks  to  your  point  of  origin. 
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WALK  V 

FIFTH,  SHIPLEY,  CLARA,  AND  TEHAMA  STREETS: 
A  subsidence  nature  walk 


"'lime:'  50  'minutes, 
fshorti  walk  through  an  unlovely  part  of  San  Fran- 
cisco to  see  the  effects  of  subsidence  caused  by  filling  on  soft 
mud  of  a  tidal  marsh  bordering  the  bay.  This  is  the  area  of 
greatest  damage  in  the  earthquake  of  April  18,  1906.  Buildings 
similar  to  the  old  ones  here  were  knocked  off  their  underpins, 
and  permanent  waves  as  much  as  5  ft.  high  were  left  in  the 
streets  and  sidewalks.  Similar  buildings  on  the  steep  slopes  of 
Telegraph  Hill  bedrock  (see  Walk  II)  stood  up  perfectly  well. 
On  this  walk  you  will  go  through  San  Francisco's  infamous 
"Skid  Row",  the  area  bounded  approximately  by  Mission,  Har- 
rison, 9th,  and  the  Embarcadero,  where  the  unhappy  drop-outs 
from  our  competitive  civilization  congregate.  It  is  best  to  make 
this  walk  in  daytime  and  in  groups  of  two  or  more.  Before 
you  go,  you  might  change  a  couple  of  dollars  into  quarters  so 
that  the  poor  unshaven  wretch  who  lurches  up  to  you  can 
have  money  for  a  "cup  of  coffee". 


At  the  corner  of  Powell  and  Market  Sts.  (Point  1),  cross  to 
the  south  side  of  Market.  Go  west  on  Market  St.  to  Fifth  St.; 
cross  Fifth  St.,  and  walk  south  on  the  west  side  of  Fifth. 

The  building  on  the  west  side  of  Fifth  St.  at  Mission  (Point 
2)  is  the  Old  U.  S.  Mint  Building,  built  in  1870,  a  classic  ex- 
ample of  the  U.  S.  Public  Building  style  of  the  latter  half  of 
the  19th  century.  Built  of  brick  and  faced  with  Rocklin  granite 
(quarried  about  20  miles  northeast  of  Sacramento,  California) 
and  Cretaceous  sandstone  (brought  from  British  Columbia), 
its  wall  are  5  feet  thick.  Doors  and  window  shutters  are  iron. 
It  housed  offices  of  the  U.  S.  Geological  Survey  from  1946 
to  1953. 

Continue  south  on  Fifth  St.,  past  the  offices  of  the  San  Fran- 
cisco Chronicle  and  the  printing  plant  for  both  of  San  Fran- 
cisco's daily  newspapers,  the  Chronicle  and  the  Examiner. 

Beyond  Howard  St.  you  will  begin  to  notice  that  side  streets 
are  not  up  to  the  level  of  the  main  street.  You  are  entering  the 
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area  of  filled  marshland,  which  has  been  persistently  and  irregu- 
larly subsiding.  The  main  streets  and  utilities  are  raised  to 
"official"  grade  from  time  to  time,  the  side  streets  are  raised 
to  grade  at  much  longer  intervals,  and  the  buildings  and  alleys 
are  allowed  to  settle. 

At  Tehama  Street,  cross  and  turn  right  and  walk  about  100 
ft.  to  413  Tehama  (Point  3).  This  building,  in  the  style  of 
many  that  you  will  see,  appears  not  to  have  settled,  and  will 
serve  as  a  "base  line"  to  judge  the  settlement  of  other  buildings. 
Return  to  Fifth  St.  and  proceed  south. 

On  the  southeast  corner  of  Folsom  and  Fifth  St.  (Point  4) 
note  the  tilting  of  the  large  four-story  yellow  apartment  house 
with  bay  windows.  You  can  get  good  views  of  this  tilting  as 
you  approach  Folsom  St.  along  Fifth  from  either  north  or  south. 

Continue  south  on  Fifth,  and  turn  right  (SW)at  Shipley  St. 
This  area  was  destroyed  by  the  earthquake  and  fire  of  1906, 
so  most  of  the  buildings  date  from  shortly  thereafter.  The 
street  and  sidewalks  were  raised  about  1930  and  again  about 
1950.  Many  of  the  buildings  were  raised  to  the  new  street 
and  sidewalk  level  of  1930,  but  none  were  raised  in  1950  because 
of  the  great  cost.  Notice  how  doorways  and  garages  arc  2  to 
3  feet  below  street  level.  New  garages  were  cut  out  of  some 
of  the  buildings,  and  ramps  were  made  leading  to  the  garage 
floors,  which  for  buildings  not  raised  in  1930  arc  5  to  6  feet 
below  the  present  street. 

At  the  corner  with  the  alley  that  turns  off  half  way  along 
the  block  is  a  brick  building  housing  a  laundry  (Point  5), 
with  heavy  equipment  in  one  corner.  Differential  settlement 
has  so  deformed  the  building  that  glass  cannot  be  kept  in  one 
of  the  windows,  which  is  sealed  up. 

Subsidence  is  most  extreme  at  the  west  end  of  the  street. 
At  No.  274  (Point  6),  garages  are  abandoned  and  the  second 
floor  is  now  the  first. 


Turn  left  on  Sixth  St.  and  go  south  to  Clara  St.  The  build- 
ings (Point  7)  on  the  west  side  of  Sixth  St.  show  the  same  type 
of  distress.  Turn  left  on  Clara  St.  and  continue  toward  Fifth  St. 

The  brick  building  (Point  8)  on  the  north  side  of  Clara  St. 
at  the  corner  with  Sixth  St.  has  diagonal  cracks  on  its  east  end, 
probably  due  to  unequal  settlement.  The  cracks  have  been 
plastered. 

As  you  head  down  Clara  note  abandoned  garages,  with  just 
the  upper  parts  of  the  doorways  peering  above  the  pavement, 
as  at  No.  280  (Point  9).  No.  277-279  Clara  has  a  stairwell 
base  that  used  to  be  above  street  level. 

Vacant  lots  on  north  side  of  street  give  a  measure  of  subsid- 
ence (Point  10). 

On  Fifth  St.  turn  left  (N).  There  is  a  fine  view  of  the  tilted 
yellow  apartment  house  (Point  4)  from  here.  Across  the 
street  is  a  building  (No.  333)  that  has  settled  unequally,  so 
that  its  roof  line  is  crooked. 

Turn  left  (\V)  on  Clementina,  and  walk  along  Clementina 
to  6th.  Note  subsidence  at  common  corner  to  buildings  at 
438-442  Clementina  (Point  11),  and  distress  to  window. 

Note  tilt  on  concrete  wall  of  F.  S.  P.  garage  at  west  end  of 
Clementina  on  south  side  of  street,  and  subsidence  of  floor 
within  garage  (Point  12).  This  is  a  very  photogenic  example 
of  what  happens  to  a  building  on  soft  ground.  Turn  right 
(N)  on  Sixth  and  walk  to  Tehama. 

Turn  right  (E)  on  Tehama.  Note  photogenic  tilting  (Point 
13)  at  Nos.  475,  483,  and  485  Tehama.  Hidden  away  at  No. 
455  is  a  garden  (sunken  now,  of  course).  Back  at  413  Tehama 
you  can  tie  in  to  your  "base  line"  building  (Point  3 )  once 
more. 

Turn  left  (N)  on  Fifth.  Return  north  on  Fifth  St.  to 
.Market  St. 


WALK  VI 

CORONA  HEIGHTS,  JUNIOR  MUSEUM,  AND  U.S. 
MINT:  A  chert  and  serpentine  nature  walk 


Time:  minimum,  2  hours. 

Start  at  the  corner  of  Powell  and  Market  Sts.,  or  at  the 
corner  of  Taylor  and  Market  Sts.  Take  any  streetcar  except  N 
(Judah)  or  J  (Church)  headed  west  up  Market  St.  toward 
Twin  Peaks.  Get  off  at  east  entrance  to  Twin  Peaks  Tunnel 
(Point  1,  Market,  Castro,  and  Seventeenth  Sts.). 

Walk  north  up  Castro  St.  to  States  St. 

Turn  left  (W)  on  States  St.  Outcrops  of  chert  are  exposed 
on  the  north  side  of  this  street  but  there  are  much  better  out- 
crops to  come.  About  halfway  along  States  St.  (just  beyond 
a  slight  bend)  is  an  interesting  outcrop  (Point  2)  of  layers  of 
moderately  well-bedded  angular  chert  breccia;  within  this  se- 
quence is  a  layer  of  well-set  bricks  and  sand.  This  was  the 
foundation  of  an  old  brick  kiln,  where  brick  was  made  from 
clay  mined  on  the  south  side  of  the  hill.  The  kiln  was  destroyed 
during  the  fire  of  1906. 

Shortly  beyond  this  outcrop,  take  the  narrow  paved  drive- 
way up  the  hill  on  the  right  to  the  States  Street  playground. 
This  playground  and  the  grounds  of  the  Josephine  D.  Randall 
Junior  Museum  above  it,  were  formerly  quarries.  Magnificent 
exposures  of  thin-bedded  radiolarian  chert  of  the  Franciscan 
Formation  make  up  the  back  walls  of  these  abandoned  quarries. 

The  chert  at  the  east  end  of  the  exposure  (Point  3)  at  the 
playground  level  is  cut  by  several  small  faults.  Near  the  west 
end  of  the  exposure,  where  a  walk  climbs  a  hill  to  the  museum 
level,  a  body  of  yellowish-brown  weathered  greenstone  is  ex- 
posed. Is  the  greenstone  intrusive  into  the  chert? 


After  examining  the  exposure  on  the  lower  level,  take  the 
walkway  through  the  greenstone  to  the  museum  level.  From 
the  front  of  the  museum  (Point  4)  are  magnificent  views  of 
the  southeast  quarter  of  San  Francisco,  from  Twin  Peaks  on 
the  southwest,  through  Potrero  Hill  (serpentine)  on  the  south- 
east, to  Nob  and  Russian  Hills  on  the  northeast. 

The  Josephine  Randall  Junior  Museum  (hours  Tuesday- 
Saturday,  10:00  a.m.  to  5:00  p.m.)  has  workshops  for  paleon- 
tology, where  dinosaur  remains  are  being  prepared  by  high 
school  students;  a  lapidary  room,  and  petrology  and  miner- 
alogy exhibits;  excellent  exhibits  of  fossils  from  the  Bay  Area; 
dioramas  of  Rancho  La  Brea  and  the  Permian  of  Texas;  and 
a  display  of  books  and  memorabilia  of  the  Whitney  Survey. 
Thomas  A.  Mandas  directs  the  geologic  program.  In  cliffs 
behind  the  museum  are  excellent  exposures  of  folded,  faulted, 
and  boudinaged  chert.  The  exposures  of  disharmonic  folding 
west  of  the  museum  are  best  photographed  in  the  morning. 
The  greenstone  seen  on  the  way  up  crops  out  again  at  the 
extreme  west  end  of  the  cliff. 

From  the  northeast  corner  of  the  Junior  Museum,  take  the 
paved  walk  and  keep  left  up  the  hill.  At  the  easternmost 
point  of  the  hill  fine  examples  may  be  seen  of  slickensides  on 
shear  surfaces  cutting  the  Franciscan  chert  (Point  5).  DO 
NOT  DISTURB  THESE  SLICKENSIDES  OR  CARRY 
HOiME  SPECIMENS.  THEY  ARE  PROTECTED  FOR  THE 
EDUCATION  OF  OUR  FUTURE  GEOLOGISTS!  Follow 
the  path  to  the  top  of  the  hill  for  a  magnificent  view  of  the 


S-78 


Mineral  Information  Service 


MAP  SHOWING  ROUTE  OF  WALK  VI 


City  and  more  chert  outcrops  (Point  6).  On  the  north  side 
of  the,  hill,  along  this  path,  is  a  cleared  area  with  a  fireplace. 
A  tight  recumbent  fold  is  exposed  in  the  chert  walls  of  this 
cleared  area  (Point  7). 

The  path  may  be  followed  around  the  north  side  of  the 
hill  to  exposures  on  the  west  end  of  more  disharmonic  folds 
in  chert  (Point  8).  Exit  through  a  small  gate  at  the  west  end 
of  a  grassy  plot  by  the  sign  of  the  Junior  Museum,  coming  out 
on  Roosevelt  Way,  facing  west.  Cross  Roosevelt  and  turn 
right,  walking  northeast  downhill  on  Roosevelt,  on  the  north- 
west side  of  the  street. 

Between  Park  Hill  St.  and  Buena  Vista  Terrace  are  an  inter- 
esting retaining  wall  with  some  distress  at  its  east  end,  and 
an  even  more  interesting  fence  just  beyond  the  retaining  wall 
,(Point  9).  Beyond  Buena  Vista  Terrace,  Roosevelt  Way  curves 
sharply  to  the  north.  Its  continuation  across  Fourteenth  St. 
is  called  Alpine.  Follow  Alpine  north  up  the  hill. 

This  is  a  street  (Point  10)  lined  with  lovely  old  and  new 
San  Francisco  houses  in  15  assorted  colors.  Cross  Duboce  St. 
and  turn  right  on  it  for  one  block  (not  a  street  for  women 
in  high  heels).  Turn  left  (N)  on  Divisidero  St.  and  go  lA 
blpck  to  exposure  of  hard,  massive  serpentine  (Point  11). 
The  houses  on  this  block  of  Divisadero  are  Carpenter's  gothic 


in  style.  Return  to  Duboce  St.  and  continue  left  (E).  This, 
takes  you  past  the  Recreational  Arts  Building,  Duboce  Park 
playground,  and  entrance  to  Buena  Vista  streetcar  tunnel,  on 
your  left,  and  Franklin  Hospital  on  your  right. 

Farther  along  you  are  in  an  area  of  rooming  houses  in- 
habited by  minority  groups,  and  by  students  and  other  young 
folk  who  have  "opted  out"  and  get  by  with  as  little  contact 
with  the  "square  world"  as  possible.  You  may  see  interesting 
graffiti  on  fences  along  this  part  of  Duboce  St. 

North  of  Duboce  St.  between  Church  and  Webster  Sts.  is  a 
magnificent,  photogenic  outcrop  of  serpentine  (Point  12),  in 
which  blocks  rounded  by  shearing  are  embedded  in  sheared 
serpentine. 

Across  Webster  St.  is  the  U.  S.  Mint  (Point  13).  The  Mint 
sits  on  a  hill  that  shows  fine  exposures  of  serpentine.  Gently 
north-dipping  shear  zones  cut  the  serpentine.  White  veinlets 
are  magnesite.  The  Old  Mint,  built  in  1870,  at  Fifth  and 
Mission  Sts.,  was  never  burglarized,  but  shortly  after  the  New 
Mint  was  built,  two  high  school  boys  demonstrated  that  it 
was  possible  to  break  into  it. 

After  examining  the  outcrops,  either  cross  Market  St.  and 
catch  an  inbound  streetcar  (headed  northeast)  for  Taylor  and 
Market  or  extend  your  walk  down  Dolores  St.  to  Mission 
Dolores  (Point  14),  built  in  1782. 


WALK  VII 

OCEAN  BEACH,  LANDS  END,  AND  CALIFORNIA 

PALACE  OF  THE  LEGION  OF  HONOR: 

A  landslide  and  culture  nature  walk 


Time:  This  is  a  complicated  nature  walk  to  the  spectacular 
headland  at  the  northwest  corner  of  the  city.  It  may  take  you 
as  little  as  two  hours,  if  you  do  only  part  of  it,  or  all  day,  if 
the  sun  is  bright  and  you  choose  to  bask  on  the  beach. 

Take  a  Geary  Bus  (No.  38)  labelled  "Beach"  at  the  north- 
west corner  of  Geary  and  Powell.  Ride  to  the  end  of  the  line. 

The  bus  terminates  at  Cabrillo  St.  and  Great  Highway  in  the 
center  of  Playland-at-the-Beach  (Point  1),  where  you  entertain 
yourselves  in  the  afternoon  or  evening  on  the  Merry-go-round, 
in  the  Fun  House,  or  on  the  thrill  rides. 

Cross  the  Great  Highway  and  descend  the  steps  on  the  sea- 
wall to  the  beach  beyond  (Point  2).  Walk  north.  Savor  the  sea 
air.  Look  for  treasure  trove. 

Walk  up  the  northernmost  flight  of  steps  in  the  seawall  to 
the  Great  Highway.  On  the  bluff  across  the  highway  (Point  3) 
is  a  large  exposure  of  the  late  Pleistocene  Colma  Formation. 
Oxidized  beach  sediments,  dipping  at  a  low  angle  southward, 
are  overlain  by  Recent  sand  dunes.  The  beach  sediments  are 
of  Sangamon  age  or  older.  Cross  the  street  and  study  the 
exposures  and  the  curious  badlands  carved  by  the  rain.  The 
basal  Colma  beds  lie  directly  on  Franciscan  graywacke  and 
consist  of  graywacke  debris.  The  graywacke  here  is  hydro- 
thermally  altered,  partly  to  kaolinitc  and  iron  oxide. 

Continue  north  on  the  west  side  of  Great  Highway  to  the 
Cliff  House  (Point  4).  Artificial,  not  very  realistic  concrete 
cliffs  on  the  right  protect  the  altered  graywacke  of  Sutro 
Heights  from  erosion.  The  upper  Pleistocene  Colma  Formation 
banked  up  against  this  hill  shows  that  the  Franciscan  here  has 
been  exposed  a  long  time. 

From  the  lower  level  of  the  Cliff  House  on  a  clear  day  you 
obtain  excellent  views  up  and  down  the  coast.  To  the  south  is 
Seven-mile  Beach,  with  flat-topped  hills  of  Colma  Formation 
and  the  Plio-Pleistocene  Merced  Formation,  capped  by  slurbs. 
In  the  far  distance  is  granitic  Montara  Mountain,  and  below  it 
San  Pedro  Point,  whose  jutting  island  of  marine  Eocene  sand- 
stone and  shale  decorates  the  cover  of  Philip  King's  book  on 
the  evolution  of  North  America. 

Directly  in  front  are  Seal  Rocks.  To  the  north  are  the 
Golden  Gate  with  Point  Bonita,  its  northwest  bastion,  and  Mt. 
Tamalpais.  The  San  Andreas  Fault,  about  3  miles  offshore, 
passes  to  land  through  the  low  gap  between  the  west  shoulder 
of  Mt.  Tamalpais  and  the  blue  forested  mountain  in  the  dis- 
tance (Inverness  Ridge,  part  of  Pt.  Reyes  National  Seashore). 
The  white  cliffs  of  Pt.  Reyes  may  be  visible  to  the  northwest, 
and  the  two  lonely  granitic  rocks  sometimes  visible  directly 
west  are  the  Farallon  Islands. 

Climb  the  steps  to  street  level  in  front  of  the  Cliff  House. 
Walk  left  (N)  up  the  street,  past  a  giant  excavation  for  an 
apartment  house.  The  Sutro  Baths  used  to  stand  here.  The 
wooded  plateau  on  your  right  is  Sutro  Heights  (Point  5), 
home  of  Adolph  Sutro,  the  San  Francisco  Mayor  who  made 
his  pile  on  the  Comstock  Lode  (he  envisioned  the  Sutro  Tun- 
nel), and  who  gave  much  land  and  a  library  to  the  City. 
Sutro  Heights  is  a  beautiful  park,  and  the  ramparts  on  the 
west  side  provide  the  best  view  of  a  sunset  over  the  Pacific. 
At  the  junction  of  Pt.  Lobos  and  48th  Ave.,  at  the  NE 
corner  of  Sutro  Heights  Park,  is  the  terminus  of  the  No.  2 
(Clement)  and  No.  18  (Sloat)  bus  lines  (Point  6).  If  you 
wish  to  end  your  walk  here,  you  can  take  the  No.  2  bus  back 
downtown,  get  off  at  Powell  Street,  walk  down  to  Geary  to 
the  beginning  point  of  the  trip.  Or,  you  can  start  the  remainder 
of  the  walk  at  this  point  by  taking  the  No.  2  bus  going  west 


on  Sutter  at  Powell  and  taking  it  to  the  end  of  the  line  (be 
sure  it  is  marked  "48th  Ave.").  4m^^^ 

Turn  left  on  48th  (which  may  be  labelled  El  Camino  del 
Mar)  and  walk  along  the  street  past  a  monument  to  the  de- 
stroyer San  Francisco.  Eventually  you  will  come  to  a  fence. 
Take  the  path  on  the  north  side  of  the  fence,  that  leads  across 
the  head  of  a  large  slide  (Point  7).  The  path  may  be  wet  in 
places.  Eventually  you  cross  the  slide  to  a  barricade  on  the 
other  side.  Farther  along  El  Camino  del  Mar  is  a  second  bar- 
ricade. At  this  second  barricade  is  a  sign  pointing  to  the  6th 
tee  of  the  Lincoln  Park  Golf  Course.  Turn  uphill,  to  the 
right,  off  the  road  at  this  point,  and  walk  onto  the  balustraded 
terrace  where  there  is  a  statue  of  a  man  on  a  prancing  horse 
(El  Cid,  by  Anna  Hyatt  Huntington).  From  the  balustrade 
here  is,  without  doubt,  the  most  glorious  view  in  San  Francisco 
— the  view  up  the  Golden  Gate  to  the  bridge.  The  origin  of 
the  Golden  Gate  as  a  drowned  river  canyon  is  particularly 
evident  from  here. 

The  building  behind  you  (Point  8)  is  an  art  museum,  the 
California  Palace  of  the  Legion  of  Honor  (open  10  a.m.-5  p.m. 
every  day),  a  gift  of  the  Spreckels  family,  and  one  of  the 
City's  three  public  art  galleries.  It  is  famous  for  its  large  col- 
lection of  Augustc  Rodin  sculptures,  located  in  the  gallery 
straight  ahead  as  you  go  in.  The  Thinker  (by  Rodin)  sits  in 
the  courtyard,  and  cast  across  the  circular  plaza  and  fountain 
in  front  of  the  building  is  an  allegorical  group  of  three  figures, 
also  by  Rodin,  called  "The  Shades".  The  north  galleries  (on 
the  right  as  you  go  in)  arc  used  for  temporary  exhibits  and 
travelling  shows  and  in  the  northwest  corner  is  a  gallery 
featuring  modern  French  and  American  paintings  (with  a 
fine  Renoir).  The  south  galleries  contain  collections  of  old 
masters  of  the  French,  Dutch,  and  English  schools,  including 
minor  paintings  by  Rembrandt,  Tintorretto,  Veronese,  and 
El  Greco.  A  coffee  shop  and  rest  rooms  arc  in  the  basement. 
If  you  take  in  the  museum,  add  at  least  'A  hour  to  your 
schedule. 

From  the  museum,  follow  El  Camino  del  Mar  northeast 
toward  the  Presidio.  El  Camino  del  Mar  eventually  comes 
out  onto  the  Seacliff  district,  one  of  the  most  elegant  of  the 
residential  districts  in  the  city.  In  the  Franciscan  graywacke 
of  the  seacliffs  along  here  (Point  9)  two  boys  found  a  Creta- 
ceous ammonite  {Douvilloceras,  sp.;  see  references).  This 
fossil  confirmed  the  results  obtained  by  Hans  Thalmann's 
earlier  foraminiferal  study  that  showed  that  the  Franciscan 
Formation  in  its  type  locality  is  Cretaceous,  not  Jurassic  as 
Taliaferro  had   thought. 

Keep  left  on  El  Camino  del  Mar,  and  follow  the  leftmost 
street  at  every  junction.  You  will  eventually  wind  up  at  James 
D.  Phelan  Beach  State  Park  (Point  10),  a  little  pocket  beach 
where  cliffs  expose  well-bedded  graywacke  and  argillite, 
greenstone,  and  radiolarian  chert.  The  beach  marks  a  land- 
slide in  serpentine  and  sheared  Franciscan  rocks.  The  serpen- 
tine is  now  covered  by  the  bath  house.  At  the  turnoff  to  the 
beach  it  is  possible  to  catch  the  No.  28  bus  which  will  take 
you  to  California  Street,  where  you  can  transfer  to  the  No.  1 
bus  back  to  Sutter  and  Powell  through  Pacific  Heights,  to 
Clement  St.,  where  you  can  transfer  again  to  the  No.  2  bus 
back  to  Sutter  and  Powell,  and  to  Geary  St.,  where  you  can 
transfer  to  the  No.  38  bus  back  to  Geary  and  Powell.  In  San 
Francisco,  ask  for  a  transfer  as  you  board  the  bus. 

In  the  distance,  along  the  west  side  of  the  Presidio,  is 
Baker's  Beach.  The  graywacke  at  the  north  end  of  this  beach 
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contains  a  thin  bed  of  coal.  The  cliffs  and  slopes  beyond,  to 
the  base  of  the  Golden  Gate  Bridge,  are  mostly  of  serpentine 
and  are  involved  in  many  landslides.  The  serpentine  contains 
many  tectonic  inclusions  of  Franciscan  rock  types,  including 
glaucophane-bearing  metamorphosed  sediments.  If  you  can 
find  a  path. over  the  first  cliff  to  the  next  beaches,  you  will  be 
rewarded  with  wonderful  outcrops  and  specimens  of  serpen- 
tine blocks  seamed  with  irregular  veinlets  of  chrysotile  in  a 
"crazed-china"    pattern. 

To  get  to  Baker's  Beach,  follow  Seacliff  Drive  east  from 
James  D.  Phelan  Beach  State  Park  to  26th  Ave.  Take  26th 
Ave.  to  El  Camino  del  Mar,  and  turn  left  on  El  Camino  del 
Mar.  Follow  it  into  the  Presidio,  where  it  becomes  Lincoln 
Way.  The  road  to  Baker's  Beach  is  marked.  To  walk  back  to 
direct  transportation  to  downtown,  continue  on  26th  Ave. 
for  2  or  3  blocks  past  El  Camino  del  Mar,  and  go  one  block 
to  the  left  on  either  California  or  Clement  to  a  corner  with 
25th.  Buses  Nos.  1  or  2  will  pick  you  up  there. 

To  see  only  the  Palace  of  the  Legion  of  Honor  and  the  sea- 
cliffs  near  it,  take  the  No.  1  or  No.  2  bus  from  Sutter  and 
Powell  to  33d  and  Clement  Sts.,  walk  through  the  park  to  the 


Palace  of  the  Legion  of  Honor,  and  do  just  the  last  part  of 
the  trip.  Or  get  off  at  25th  St.,  walk  north,  and  take  in  only 
Baker's  Beach. 

Note:  There  are  many  pathways  over  the  landslides  and  on 
the  cliffs  seaward  of  El  Camino  del  Mar,  between  Point  Lobos 
Avenue  and  the  Palace  of  the  Legion  of  Honor.  On  these  path- 
ways you  can  see  fine  outcrops  of  graywacke  and  greenstone, 
and  tell  a  great  deal  about  the  structure  and  morphology  of 
landslides.  UNFORTUNATELY,  this  is  a  very  dangerous 
area,  and  over  the  years  many  people  have  been  killed  or 
injured  by  falls  from  the  cliffs.  Consequently  the  City  has 
marked  this  area  with  No  Trespassing  signs,  which  we  re- 
luctantly advise  you  to  respect.  You  travel  over  this  area  at 
your  own  risk. 
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Walk  VIII. 
FLEISHHACKER  ZOO  TO  MUSSEL   ROCK  (MERCED   FORMATION)-A   Plio-Pleistocene   Nature  Walk 


Note:  The  predominantly  marine  Merced  Formation,  ex- 
posed along  the  seacliffs  just  south  of  the  southwest  corner 
of  San  Francisco,  probably  contains  within  it  the  physical  rep- 
resentation of  the  Plio-Pleistocene  boundary — if  we  knew  just 
what  that  boundary  was  and  where  it  lay,  temporally  and 
stratigraphically.  So,  if  you  take  this  walk  along  the  beach 
south  of  San  Francisco,  you  may  actually  be  looking  at  the 
Plio-Pleistocene  boundary,  although  you  may  not  see  it.  In 
the  article  by  N.  Timothy  Hall  following,  you  will  be  given 
the  best  directions  we  have  for  finding  it.  Even  if  you  don't 
find  the  elusive  Plio-Pleistocene  boundary,  you  may  find  and 
see  many  other  things:  a  rich  bird  life — gulls,  tiny  sandpipers 
that  move  in  flocks  across  the  sand,  like  leaves  blown  by  the 
wind;  great  opportunities  to  gather  shells  both  living  and  fos- 
sil— c.  g.  Dendraster  and  Sciitellaster,  Protothaca. 

The  shore  from  Fleishhacker  Zoo  to  a  mile  south  of  Thorn- 


ton Beach  State  Park  is  open  to  walking  at  any  time;  from 
there  south  to  Mussel  Rock,  the  waves  at  high  tide  break 
against  the  base  of  the  cliffs. 

Time:  The  streetcar  trip  is  about  40  minutes,  each  way. 
Thornton  Beach  is  about  an  hour  of  steady  walking  from  the 
end  of  the  line.  The  round  trip  to  Mussel  Rock,  about  9  miles, 
can  be  made  in  3  hours  of  vigorous  walking  on  the  firm  sand, 
but  this  leaves  no  time  for  examining  the  outcrop.  Allow  an 
extra  hour  to  go  up  to  the  level  of  the  coast  road  at  Thornton 
Beach  to  examine  the  Maimmithns,  Sciitellaster,  and  beetle- 
wing  localities.  It  is  best  to  allow  a  full  half-day  for  this  trip. 

Start  at  Powell  and  Market  or  Taylor  and  Market.  Take  "L" 
(Taraval)  street  car  to  the  end  of  the  line.  It  goes  up  Market 
Street,  through  the  Twin  Peaks  tunnel,  down  Taraval  Ave.  to 
46th,  and  south  to  Fleishhacker  Zoo. 
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Beyond  Twin  Peaks  tunnel  the  street  car  passes  endless 
blocks  of  semi-detached  villas  on  25-foot  lots,  covering  areas 
that  were  sand  dunes  only  35  years  ago.  The  eucalyptus  grove 
visible  a  few  blocks  to  the  left  (S)  between  19th  and  33d 
Aves.,  is  Sigmund  Stern  Grove — Pine  Lake  Park.  It  occupies 
a  deep  valley  cut  into  the  Colma  Formation  during  the  low 
sea-level  stand  of  Wisconsin  glaciation.  This  valley  was  sub- 
sequently blocked  at  its  west  end  by  dunes.  Free  concerts  are 
given  in  the  grove  every  Sunday  in  the  summer. 

At  the  terminus  (Wawona  and  46th  Ave.),  you  have  two 
possible  ways  to  reach  the  beach.  Alternative  1:  Go  south  on 
46th  one  block,  cross  Sloat  Blvd.,  and  enter  the  nearest  gate  to 
the  Fleishhacker  Zoo.  Follow  the  path  from  this  gate  to  the 
merry-go-round.  Turn  right  in  front  of  the  merry-go-round, 
past  the  miniature  train  (steam-railroad  buffs  may  want  to 
stop  for  a  ride),  left  at  the  pony  rides,  and  cross  the  green- 
sward south  of  the  pony  rides  to  the  Fleishhacker  pool,  a 
1,000-foot-long  salt-water  pool.  At  the  southwest  corner  of 
the  pool,  a  tunnel  leads  beneath  the  Great  Highway  to  the 
beach.  If  the  gate  at  the  end  of  this  tunnel  is  locked,  you  will 
have  to  retrace  your  steps  to  the  street-car  terminus,  and  take 
the  other  way  to  the  beach. 

Alternative  2:  Walk  west  on  Wawona  about  l'A  blocks, 
cross  the  street  in  front  of  the  apartment  house  labelled  "La 
Playa",  and  take  the  tunnel  underneath  Great  Highway  to  the 
Beach.  There  are  handy  rest-rooms  and  drinking  fountain  at 
the  east  end  of  this  tunnel.  Once  on  the  beach  (via  either 
route),  head  south. 

About  100  yds.  south  of  the  southern  of  the  two  tunnels, 
the  highway  turns  away  from  the  beach.  Here  are  the  first  ex- 
posures of  orange  and  white  sands,  apparently  flat-lying,  which 
make  up  the  northernmost  cliffs.  Resting  on  these  with  ero- 
sional  unconformity  are  poorly  consolidated  deposits  of  the 
Colma  Formation;  on  the  Colma  are  active  dunes. 

A  few  hundred  feet  farther  south  is  a  gully  cut  into  the  cliff- 
forming  sands.  The  sands  here  are  deeply  oxidized  beneath 
the  gully  walls  and  floor.  A  thin  layer  of  colluvium  that  is 
in  the  gully  has  a  well-developed  black  prairie  soil,  overlain 
in  turn  by  sand  dunes.  Just  beyond  the  gully  the  bedding  in 
the  orange-and-white  cliff-forming  beds  begins  to  steepen. 
Section  A  of  N.  Timothy  Hall's  paper  begins  at  this  point, 
and  you  can  follow  the  geology  from  here  south  on  his  map 
and  sections. 


Hall's  detailed  discussion  includes  the  stretch  of  beach  be- 
tween this  point  and  the  south  boundary  of  Thornton  Beach 
State  Park.  It  takes  about  1  hour  of  steady  walking  to  reach 
the  state  park.  A  half  to  three  quarters  of  an  hour  more  will 
take  you  to  Mussel  Rock.  The  things  to  be  seen  at  Mussel 
Rock  and  vicinity  include:  (1)  The  point  where  the  San 
Andreas  fault  reaches  the  sea;  (2)  Landslides,  quite  active  in 
1906,  where  the  fault  reaches  the  sea;  (3)  Tract  houses  draped 
around  the  headwalls  of  these  landslides,  and  in  places  on 
them;  (4)  Numerous  examples  of  landslides  and  beach  ero- 
sion, where  the  Coast  Highway  had  to  be  abandoned.  The 
actual  abandonment  of  this  highway  was  triggered  by  the 
earthquake  of  1957,  which  shook  down  more  debris  on  the 
highway  and  caused  more  of  the  roadbed  to  slip  away  than 
the  highway  department  thought  it  worthwhile  to  repair 
permanently.  The  highway  was  laid  along  the  roadbed  of  the 
Ocean  Shore  Railroad,  which  operated  along  this  coast  from 
San  Francisco  to  Tunitas  Creek  from  about  1910  to  about  1929. 

There  are  many  landslides  between  Fleishhacker  Zoo  and 
Mussel  Rock.  The  largest  of  these  are  the  great  slumps  at 
Olympic  Golf  Course  and  Thornton  Beach  (outlined  on  Hall's 
map).  These  do  not  seem  to  be  active  now.  At  the  south  end 
of  Fort  Funston  reserve  (soon  to  be  a  park)  is  a  large  bluff 
overgrown  with  iceplant  (Mesembryanthemuvi) .  This  is  a 
large  fill,  placed  here  while  leveling  land  to  the  east  for  a 
proposed  hospital  site  that  was  never  used.  As  fast  as  fill  was 
dumped  into  the  southwest  corner  of  the  Fort  Funston  re- 
serve, it  slipped  away  seaward. 


LATE  CENOZOIC  STRATIGRAPHY  BETWEEN  MUSSEL 
ROCK  AND  FLEISHHACKER  ZOO, 
SAN   FRANCISCO  PENINSULA 

Adapted  from  an  article  of  the  same  name  in  Inqua  (International 
Association  for  Quaternary  Research),  VHth.  Congress,  Guidebook  I, 
Northern  Great  Basin  and  California,  pp.    151-158,    1965. 

By  N.  Timothy  Hall 

A  mile-thick  section  of  fossiliferous  late  Cenozoic  marine 
and  continental  sediments  is  exposed  in  the  sea  cliff  south  of 
metropolitan  San  Francisco. 


UNNAMED  BEDS-MERGED  CONTACT 
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This  section  can  be  divided  into  three  rock-stratigraphic 
units,  separated  by  unconformities:  the  Merced  Formation  of 
Plio-Pleistoccne  age,  the  Colma  Formation  of  Pleistocene  age, 
and  500  feet  or  more  of  unnamed  Pleistocene  beds  between 
these  two  formations.  From  its  type  area  in  the  sea  cliff  south 
of  Lake  Merced,  the  Merced  Formation  extends  southeastward 
parallel  to  the  San  Andreas  Fault  for  at  least  13  miles  diag- 
onally across  the  San  Francisco  Peninsula.  The  sea  cliff  be- 
tween Mussel  Rock  and  Fleishhackcr  Zoo  exposes  an  almost 
complete  section  of  Merced  Formation  and  younger  strata. 
These  late  Cenozoic  units  contain  evidence  that  drainage  from 
the  Sierra  Nevada  began  to  flow  across  the  site  of  San  Fran- 
cisco Bay  in  mid-Pleistocene  time  (slightly  more  than  1.5  mil- 
lion years  ago)  and  that  portions  of  the  San  Francisco  Penin- 
sula adjacent  to  the  San  Andreas  Fault  have  been  tectonically 
active  during  the  middle  and  late  Pleistocer.e. 

The  Merced  has  previously  been  divided  into  an  upper  and 
a  lower  member  by  William  Glen.  In  addition,  Glen  has  in- 
formally called  the  deformed  marine  sediments  found  south 
of  the  San  Andreas  Fault  the  lowermost  Merced,  to  emphasize 
their  unknown  stratigraphic  relationship  to  the  bulk  of  the 
type  Merced  and  their  distinctive  faunal  assemblage.  This  low- 
ermost Merced  consists  of  the  beds  between  the  1906  trace  of 
San  Andreas  and  Mussel  Rock  and  rests  unconformably  on 
greenstone  of  the  Franciscan  Formation  of  Jurassic  and  Creta- 
ceous age.  On  the  basis  of  marine  megafossils  found  in  these 
600  feet  of  gently  dipping,  poorly  exposed  sandy  silts  and  silty 
clays,  Glen  has  correlated  the  lowermost  Merced  with  the 
middle  Pliocene  Etchcgoin  Formation  of  the  San  Joaquin 
Valley. 

The  lower  Merced  north  of  the  San  Andreas  Fault  includes 
more  than  4,500  feet  of  fossiliferous  sandy  silt  and  fine  sand 
interspersed  with  beds  and  lenses  of  coarse  sand,  well-rounded 
gravels  consisting  chiefly  of  Franciscan  chert,  and  a  few  car- 
bonaceous scams.  It  strikes  N  60°-75°  W  and  dips  57°-75°  NE, 
but  near  the  south  boundary  of  Thornton  Beach  State  Park 
the  strike  and  dip  change  to  N  35°-55°  W  and  28°-60°  NE. 
According  to  Glen,  megafossils  in  this  member  north  of  the 
fault  indicate  a  late  Pliocene  age  and  suggest  a  correlation  with 
the  San  Joaquin  Formation  of  the  San  Joaquin  Valley.  Among 
the  principal  megafossils  are  the  extinct  cchinoid  Sciitellaster 
interlineata  and  the  following  mollusks:  Pelecypods — Macovia 
nasitta,  Protothaca  stmninea,  Saxidomns  nuttalli  var.  giganteus, 
Solen  sicarhis;  Gastropods — Crepidnla  princeps,  Mitrella  cari- 
nata  var.  gaitsapata,  Moniliopsis  graciosana  var.  mercedensis, 
Nassariits  mendicus,  Olivella  biplicata. 

Large  specimens  of  Sciitellaster  interline at a,  some  with  the 
primary  spines  still  attached,  are  commonly  found  at  the 
highest  stratigraphic  occurrence  of  this  fossil  and  indicate 
rapid  burial  on  a  relatively  quiet  sea  floor.  Bones  of  a  baleen 
whale,  suborder  Mysticeti,  were  found  at  two  localities  in  the 
abandoned  highway  roadcut.  One  was  found  approximately  125 
feet  stratigraphically  below  the  youngest  Sattellaster  bed,  and 
the  other  145  feet  stratigraphically  above  the  Sciitellaster  bed. 
Between  200  and  250  feet  above  the  Sciitellaster  bed,  the  sedi- 
ments record  a  change  from  a  shallow  marine  environment 
that  prevailed  during  the  deposition  of  the  lower  Merced  to 
estuarinc,  littoral,  and  continental  conditions. 

For  the  purposes  of  a  recent  study,  the  base  of  the  upper 
member  was  drawn  at  a  striking  change  in  heavy  mineral  con- 
tent about  345  feet  stratigraphically  above  the  highest  Sciitel- 
laster bed.  Below  this  contact  heavy  minerals  in  the  sand  frac- 
tion consist  predominantly  of  hornblende,  epidote,  tremolite- 
actinolite,  and  a  suite  characterized  by  minerals  derived  from 
glaucophane  schist.  These  minerals  were  probably  derived 
from  the  Franciscan  Formation  and  from  the  dioritic  to  grani- 
tic plutonic  rocks  exposed  along  the  coast  north  and  south  of 
the  Merced  embayment.  Hornblende,  hypersthene,  and  augitc 
predominate  throughout  the  upper  member.  These  minerals 
characterize  the  nonopaque  heavy  minerals  in  the  sand  being 
brought  to  the  continental  shelf  at  the  present  time  by  the 


combined  Sacramento  and  San  Joaquin  Rivers.  Sand  samples 
from  the  major  rivers  tributary  to  the  Great  Valley  show  that 
the  bulk  of  the  hypersthene  and  augitc  comes  from  the  Mio- 
Pliocene  andesites  of  the  Mehrten  Formation  of  the  Sierra  Ne- 
vada and  from  the  Tuscan  Formation  of  Plio-Pleistocene  age 
south  of  Mt.  Lassen.  The  mineral  change  in  the  Merced  is 
interpreted  to  mark  the  inception  of  drainage  from  the  Great 
Valley  through  the  San  Francisco  Bay  system.  Prior  to  this 
change,  the  Great  Valley  drainage,  says  D.  B.  Flynn,  probably 
reached  the  Pacific  at  Monterey  Bay  through  the  San  Benito- 
VValtham  Canyon  trough  which  generally  followed  the  San 
Andreas  Fault  between  the  Diablo  and  Gabilan  Ranges.  The 
Merced  embayment  may  have  been  the  former  route  of  drain- 
age from  San  Francisco  Bay  (or  the  valley  the  bay  now  oc- 
cupies) and  the  Great  Valley,  or  may  have  been  filled  by 
debris  carried  southward  by  longshore  drift  from  the  Golden 
Gate. 

Just  above  the  base  of  the  upper  Merced  are  two  thin  platy 
lignite  beds.  Iridescent  elytra  (wing  covers)  of  two  different 
genera  of  the  beetle  family  Caribidae  were  collected  from 
these  lignites  and  from  the  silty  clay  that  overlies  them.  These 
beetles  arc  nonaquatic,  but  could  have  lived  in  a  swampy  en- 
vironment. 

Prior  to  the  recent  pctrographic  study  already  mentioned, 
the  base  of  the  upper  Merced  had  been  drawn  260  feet  above 
the  mineral  change  at  the  base  of  a  sandy  silt  horizon,  11  to 
22  feet  thick,  with  two  distinct  fossiliferous  beds  3  to  4  feet 
apart  called  the  "Upper  Gastropod  Bed"  by  G.  H.  Ashley,  in 
1895.  His  antique  spelling  was  "gasteropod"  altered  here  to 
modern  orthography.  On  the  basis  of  its  modern  molluscan 
fauna,  Glen  has  drawn  the  Plio-Pleistocene  boundary  at  its 
base.  This  marker  horizon  is  exposed  almost  continuously  from 
the  south  end  of  the  large  landslide  at  Thornton  Beach  State 
Park  northward  to  the  undisturbed  cliff  by  the  Daly  City 
sewer  outlets  and  serves  to  tic  the  two  cliff  sections  together 
stratigraphically.  Just  south  of  the  slide,  the  "Upper  Gastropod 
I5cd"  strikes  N  40°  W  and  dips  54°  NE,  but  it  flattens  out  to 
the  north.  Glen  records  the  following  predominant  fauna  in 
this  horizon:  Pelecypods — Cryptomya  calif  ornica,  Macoma  in- 
quinata,  Macoma  nasulta,  Mytilus  (Mytihis)  edulis,  Protothaca 
stmninea,  Saxidomus  nuttalli,  Schizothaerus  nuttalli;  Gastro- 
pods— Acanthina  spirata,  Mitrella  carinata  var.  gausapata,  Nas- 
saritis  (Schizopyge)  mendicus,  Nassarius  (S.)  mendicus  cooperi, 
Olivella  pedroana,  Polinices  (Eitspira)  cf.  P.  (E.),  lewisii,  Thais 
<  Nucclla )  lamellosa. 

Two  occluded  teeth  of  Mammuthtis  columbi  {?)  or  perhaps 
M.  haroldcooki,  both  of  which  indicate  an  Irvingtonian  (mid- 
dle Pleistocene)  age  or  younger,  were  found  55  feet  strati- 
graphically above  the  top  of  the  "Upper  Gastropod  Bed"  in  a 
section  showing  no  evidence  of  unconformity.  A  few  tens  of 
feet  above  the  Ma7iimuthus-bcar'mg  strata  is  a  distinctive  1-foot- 
-thick  white  vitric  tuff  consisting  of  more  than  99  percent 
tubular  pumice.  Hornblende  crystals  separated  from  the  tuff 
give  a  potassium-argon  age  of  1.5  million  years  (age  deter- 
mined by  G.  H.  Curtis),  which  also  indicates  a  middle  Pleisto- 
cene age  for  the  upper  Merced  when  compared  with  the 
slightly  more  than  3  million  year  potassium-argon  age  recently 
obtained  on  basal  Villafranchian  rocks  by  G.  H.  Curtis.  Re- 
mains of  Megalonyx  (ground  sloth)  were  found  at  beach  level 
in  an  iron-oxide  cemented  horizon  (fossil  soil  zone?)  about  50 
feet  stratigraphically   above  the  tuff. 

Just  north  of  the  Megalonyx  locality  at  the  base  of  the  sea 
cliff  1,400  feet  north  of  the  sewer  outlets,  the  Megalonyx- 
bearing  strata  and  the  50  feet  of  overlying  Merced  are  trun- 
cated by  an  apparent  angular  unconformity.  Andrew  C.  Law- 
son,  in  reports  published  in  1893  and  1895,  regarded  this  un- 
conformity as  the  contact  between  the  type  Merced  Forma- 
tion and  his  Terrace  formations.  Since  the  beds  above  the 
possible  unconformity  dip  more  steeply  than  the  underlying 
Merced,  rotation  in  a  sense  opposite  to  the  original  Merced 
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deformation  may  have  taken  place  locally  subsequent  to  the 
deposition  of  the  younger  beds.  However,  since  the  basal 
post-Merced  strata  are  locally  contorted,  the  angular  discord- 
ance may  be  in  part  the  result  of  subaqueous  sliding  and  have 
no  great  time  significance. 

Above  this  possible  unconformity  are  at  least  515  feet  of 
what  appear  to  be  predominantly  beach  and  dune  sands  that 
dip  locally  as  much  as  50°.  M.  G.  Bonilla  has  said  that  these 
tilted  beds  arc  not  correlative  with  the  Colma  Formation — 
described  by  J.  Schlockcr,  M.  G.  Bonilla,  and  D.  M.  Rad- 
bruch  in  1958  and  by  Mr.  Bonilla  in  1959 — which  is  essentially 
undeformed  and  which  unconformably  overlies  the  Merced. 
The  515  feet  of  post-Merced  beds  arc  truncated  by  an  irregu- 
lar erosion  surface  across  which  arc  deposited  horizontal  brown 
to  orange  beach  sands  that  probably  arc  part  of  the  Colma. 
The  tilted  sediments  between  the  type  Merced  Formation  de- 
scribed by  Dr.  Lawson  in  1893  and  the  Colma  Formation 
described  by  Mr.  Bonilla  in  1959  are  here  referred  to  as  the 
unnamed  beds.  The  basal  unnamed  beds  consist  of  contorted 
peaty  lenses,  diatomaccous  clay,  and  magnetite-rich  beach  sand. 
The  diatomaccous  clay  has  yielded  only  pennate  (fresh  water 
and  soil)  diatoms,  according  to  W.  Glen,  which  indicate  a 
continental  environment.  The  contorted  peaty  beds  have  pro- 
duced tooth  fragments  of  Equus  and  Tcmupolama  (a  slender 
camel).  About  220  feet  above  the  base  of  the  unnamed  beds, 
a  25-  to  30-foot-thick  silty  clay  bed,  interpreted  as  a  tidal  flat 
deposit,  contains  the  following  mollusk  and  arthropod  fauna, 
which  is  still  living  along  the  coast  (identifications  by  J. 
Wyatt  Durham):  Pelccypods — Clinocardhan  mittaU?  Crypto- 
mya  californica?  Macoma  balthica,  Macoma  inqidnata,  Macomct 
nasuta,  Mytilus  cdnlis;  Gastropods — Olivella  pedroana;  Cirri- 
peda-  Balamts  sp.  indet. 

Horizontal  littoral  sands  that  arc  part  of  the  Colma  Forma- 
tion arc  well  exposed  in  the  cuts  along  the  access  road  to 
Thornton  Beach  State  Park.  Similar  sands  that  are  probably 
also  part  of  the  Colma  rest  with  angular  unconformity  on  the 
unnamed  beds  along  the  top  of  the  sea  cliff  3,000^1,000  feet 
south  of  Fleishhackcr  Zoo.  These  latter  sands  can  be  no 
younger  than  the  last  high  stand  of  sea  level  along  the  Pacific 


coast  (tentatively  correlated  with  the  Sangamon)  because 
drowned  valleys  such  as  Lake  Merced,  presumably  cut  during 
the  Wisconsin  low  stand  of  sea  level,  are  incised  into  them. 
These  sands  (presumably  part  of  the  Colma  Formation)  are 
overlain  with  erosional  unconformity  by  colluvium  with  a  two- 
foot  thick  black  sandy  soil  developed  on  it,  which  is  in  turn 
overlain  by  recent  sand  dunes.  The  soil  is  essentially  parallel 
to  the  present  topography,  except  that  it  has  been  truncated 
by  the  receding  sea  cliff  and  dips  5°  eastward  in  a  gulch  open- 
ing westward  to  the  Pacific. 

The  undeformed  character  of  the  Colma  Formation  indicates 
its  relatively  recent  age,  but  its  stratigraphic  relations  show 
that  it  is  no  younger  than  late  Pleistocene.  Because  the  de- 
formed unnamed  beds  lie  between  the  Colma  and  a  possible 
unconformity  developed  over  1000  feet  above  a  1.5-miHion- 
year  old  tuff,  and  Irvingtonian  strata,  they  are  of  middle  to 
late  Pleistocene  age.  The  absence  ,of  recognizable  hiatus  be- 
tween the  Irvingtonian  strata  and  the  base  of  the  "Upper 
Gastropod  Beds"  suggests  that  the  Plio-Pleistocene  boundary 
falls  lower  in  the  Merced  than  the  "Upper  Gastropod  Bed." 
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WALK  IX 

FOREST  HILL  STATION,  CLARENDON  AVE.,  AND 

SUTRO  FOREST:  A  rather  late  Pleistocene 

nature  walk 


Time:  20  minutes  each  way  on  the  street  car.  Approximately 
2  hours  for  the  walk,  not  including  streetcar  time. 

The  main  purpose  of  this  walk  is  to  sec  good  exposures  of 
the  rather  late  Pleistocene  Colma  Formation  (rather  late 
Pleistocene  because  it  overlies  unconformably  1,000  feet  or 
more  of  tilted  early  Pleistocene  beds — see  Walk  VII -and  be- 
cause it  is  clearly  Sangamon  or  older).  The  trip  involves  a 
climb  of  400  feet,  from  the  junction  of  Laguna  Honda  Blvd. 
and  Clarendon  Ave.  to  the  top  of  Sutro  Forest  at  Palo  Alto 
St.  To  see  all  the  exposures  of  the  Colma  you  need  make  only 
half  the  climb,  but  the  other  half  has  great  rewards,  for  it 
leads  you  past  outcrops  of  chert  and  greenstone  to  a  panoramic 
view  of  the  city  and  the  entire  Bay  Area. 

Start  at  the  corner  of  Powell  and  Market  or  Taylor  and 
Market.  Take  a  K,  L,  or  M  streetcar  (board  on  the  island  in 
the  center  of  the  street)  headed  up  (Market  toward  the  Twin 
Peaks.  Get  off  at  Forest  Hill  Station  (Point  1,  the  second  sta- 
tion stop  within  the  Twin  Peaks  tunnel).  Take  the  elevator  to 
street  level,  walk  across  Laguna  Honda  Blvd.  The  large  in- 


stitution across  the  street  from  the  station  is  the  Laguna  Honda 
Home,  the  old  peoples  home  for  the  City  of  San  Francisco. 
Walk  left  (N)  downhill  on  Laguna  Honda  Blvd.  Forest  Hill 
Subdivision  is  on  the  left.  The  steep  hillside  to  the  left,  facing 
Laguna  Honda  Blvd.,  over  100  feet  high,  is  the  lee  face  of  a 
huge  sand  dune,  and  probably  marks  in  this  place  the  eastern 
limit  of  the  postglacial  dune  field  that  once  covered  much  of 
the  City.  The  hill  on  the  right  (the  grounds  of  the  Laguna 
Honda  Home)  consists  largely  of  sands  of  the  Colma  Forma- 
tion. Shortly  beyond  the  end  of  the  cyclone  fence  bordering 
the  Laguna  Honda  Home  grounds  is  an  exposure  of  gently 
south-dipping  sands  of  the  Colma  Formation. 

Turn  right  on  Clarendon  Ave.  (Point  2)  (the  first  street  that 
enters  Laguna  Honda  from  the  right).  This  point,  the  begin- 
ning of  your  climb,  is  400  ft.  above  sea  level.  An  exposure  of 
Franciscan  graywacke  and  shale,  dipping  north,  is  behind  the 
small  tree  at  the  corner.  Laguna  Honda  (Spanish  for  Deep 
Lagoon)  is  across  Clarendon.  As  you  climb  the  hill  on  Claren- 
don, you  pass  exposures  of  gray  unweathered  Franciscan  rocks. 
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The  mountain  northeast  of  Laguna  Honda  is  Mt.  Sutro.  Gray- 
wacke  and  shale  (not  visible)  underlie  its  lower  slopes,  and 
the  upper  slopes  consist  of  red  chert  (also  not  visible).  At 
approximately  the  second  bend  in  Clarendon  Ave.  (where  the 
eucalyptus  forest  on  the  right  descends  to  street  level)  the 
graywacke  in  the  roadcut  acquires  its  weathered  yellow-brown 
color,  and  is  overlain  by  5  to  10  feet  of  colluvium.  The  col- 
luvium  in  the  roadcut  has  been  eroded  into  tiny  earth  pillars 
by  water  dripping  from  eucalyptus  trees. 

Across  the  street  from  the  upper  end  of  this  forest  (Point  3) 
is  a  large  outcrop  of  orange  sand  of  the  Colma  Formation,  dip- 
ping approximately  15c-20°  eastward  up  the  street.  The  sand 
rests  on  Franciscan  shale  at  the  west  end  of  the  outcrop.  If  you 
cross  the  street  to  examine  this  outcrop,  be  sure  you  do  so  at 
the  west  end  of  the  outcrop  near  the  middle  of  the  straight 


tangent  and  not  on  the  blind  curve,  for  cars  come  racing 
around  this  curve  not  expecting  pedestrians. 

The  Colma  is  also  exposed  around  the  bend  near  the  inter- 
section with  Olympia  St.  Here  it  is  fiat-lying.  The  red  chert  of 
Mt.  Sutro  can  be  seen  in  the  distance  to  the  left  (N)  beyond 
the  golf  driving  range  at  the  intersection.  The  community 
house  in  the  playground  at  the  intersection  (Midtown  Terrace 
playground)  has  rest  rooms  on  its  east  side. 

Beyond  the  playground  on  Clarendon  Ave.  (Point  4),  turn 
through  the  iron  posts  into  a  path  beside  the  covered  Sutro 
Reservoir.  Follow  the  path  between  the  covered  reservoir  and 
the  steep  hill  to  the  north.  Reddish  sands  of  the  Colma  Forma- 
tion are  exposed  for  a  thickness  of  75  feet  in  the  deep  cut  made 
for  the  reservoir.  Although  the  Colma  here  is  nearly  flat-lying, 
there  is  a  suggestion  of  a  slight  dip  to  the  west,  and  a  possi- 
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bility  of  two  or  more  units  within  it,  separated  by  minor 
erosional  unconformities.  Note  especially  the  contact  between 
the  white  and  orange  sediment  on  the  west  side  of  the  re- 
entrant angle  at  the  northwest  corner  of  the  reservoir.  Expo- 
sures to  the  cast  show  west-dipping  whitish  clayey  beds  at  the 
base  of  the  exposure,  overlain  by  horizontal  buff  to  orange 
beds.  This  is  probably  original  dip.  Just  beyond  these  expo- 
sures, a  concrete  block  retaining  wall,  with  abundant  large 
wecp-holes  throughout,  has  been  placed  to  reduce  danger  of 
landsliding.  Fast  of  the  wall  are  exposures  of  weathered  Fran- 
ciscan greenstone,  so  presumably  the  landslide  hazard  is  along 
a  contact  between  permeable  Colma  and  relatively  impervious 
Franciscan  where  there  is  a  spring  line  in  weathered  rock. 

Return  along  the  path  to  Clarendon  Avenue.  This  is  essen- 
tially all  the  Colma  you  will  see,  and  you  have  made  a  little 
over  a  quarter  of  the  climb  to  the  top,  so  if  you  are  tired  and 
don't  care  about  chert  or  a  view,  you  may  return  back  down 
Clarendon  and  Laguna  Honda  to  Forest  Hill  Station  and  take 
the  streetcar  back  to  the  meeting,  and  you  will  never  know 
what  you  are  missing. 

The  still  vigorous  can  continue  uphill  (right)  on  Clarendon 
Ave.  to  Panorama  Drive,  and  turn  right  (E)  on  Panorama 
Drive.  On  the  north  side  of  Panorama  Drive  at  the  corner  is 
an  exposure  of  colluvium  (possibly  overlying  the  Colma  or 
intcrfingcring  into  it)  banked  against  the  Franciscan  core  of 
the  hill.  Eastward  along  Panorama  the  high  roadcut  on  the 
north  side  of  the  street  becomes  an  exposure  of  greenstone. 
Turn  left  (N)  on  Dellbrook,  the  first  street  you  meet  on  Pano- 
rama, and  continue  uphill  on  Dellbrook'.  Behind  the  houses  on 
the  right  (E)  side  of  the  street  can  be  seen  exposures  of  green- 
stone below  and  red  chert  above  (especially  behind  No.  454) . 

At  the  top  of  the  hill  a  mysterious  castle  can  be  seen  looming 
up  in  the  forest,  beside  the  TV  tower.  According  to  iMargot 
Patterson  Doss,  San  Francisco's  expert  walker,  this  castle,  pure 
Mctro-Goldwyn-Maycr,  was  built  in  the  1920s  by  a  grandson 
of  Mayor  Sutro,  and  is  now  owned  by  Radio-TV  Station 
KGO,  which  operates  the  TV  tower. 

The  chert-greenstone  contact  has  been  climbing  the  hill  with 
you,  and  can  be  seen  on  the  right  between  houses  Nos.  520  and 
526.  Good  views  of  chert  arc  between  Nos.  548  and  562. 

At  the  end  of  the  sidewalk'  (Point  5)  on  the  right  (E)  side 
of  Dellbrook,  just  beyond  No.  596,  take  the  paved  street  to 
the  right,  through  thickets  of  blackberry  bushes  in  the  eucalyp- 
tus forest.  When  you  reach  a  sign  nailed  on  a  tree,  that  says 
"Warning:  Do  not  dump  garbage  or  refuse",  turn  left,  and 
pass  around  the  side  of  a  short  board  fence  to  find  yourself 
at  the  west  end  of  Palo  Alto  St.  (Point  6). 

You  arc  now  on  one  of  the  highest  points  of  the  city,  ap- 
proximately S00  feet  above  sea  level.  Continue  cast  on  Palo 
Alto.  The  vacant  lots  at  the  corner  of  Glenbrook  and  Palo 
Alto  command  a  magnificent  view  of  city,  bay,  and  mountains. 
Walk  the  length  of  Palo  Alto.  The  Twin  Peaks  arc  the  two 
highest  hills  on  the  right  (S),  strangled  in  a  loop  road  and 
sliced  by  motorcycle  trails  on  their  sides.  Opposite  110  Palo 
Alto  is  a  good  exposure  of  chert.  At  the  east  end  of  Palo  Alto, 
behind  the  barrier  of  concrete  and  wild  bushes,  is  a  spectacular 
view  of  city  and  bay.  The  reservoir  on  your  right  as  you 


admire  this  view  provides  pressure  for  an  independent  water 
system  operated  by  the  San  Francisco  Fire  Department,  a  pro- 
vision thought  necessary  as  a  result  of  the  earthquake  and  fire 
of  1906. 

Return  to  Glenbrook,  and  go  down  Glenbrook.  A  patch  of 
colluvium  is  exposed  on  the  right  side  of  the  street  as  you 
start  down.  After  two  short  blocks  Glenbrook  runs  into  Moun- 
tain Spring  Ave.,  and  you  should  continue  more  less  straight 
ahead  eastward  down  Mountain  Spring.  At  33  Mountain  Spring 
Ave.,  Potrcro  Hill,  consisting  of  serpentine,  can  be  seen  straight 
ahead.  Some  rather  remarkable  engineering  for  domestic  build- 
ing on  a  hillside  is  to  be  seen  on  the  right  (S)  side  of  Mountain 
Spring  Ave.  near  its  junction  with  Twin  Peaks  Blvd.  Turn 
left  (N)  on  Twin  Peaks  Blvd.  at  the  end  of  /Mountain  Spring 
Ave.,  the  first  intersection  beyond  the  end  of  Glenbrook.  After 
one  block,  Twin  Peaks  appears  to  run  into  Clarendon,  but  this 
is  actually  the  end  of  Clarendon  Ave.,  not  Twin  Peaks  Blvd. 
Turn  right  (E)  at  the  intersection,  and  continue  downhill  on 
Twin  Peaks.  You  pass  outcrops  of  chert  and  intrusive  green- 
stone on  the  left  and  fine  views  of  Potrero  Hill,  Hunters  Point 
and  Bernal  Heights,  with  the  bay  beyond,  on  the  right.  The 
chert  is  rather  contorted,  has  dark  red  and  light  colored  bands, 
and  makes  a  photogenic  outcrop. 

Opposite  49  and  55  Twin  Peaks  Blvd.,  there  appears  on  the 
left  (NW)  a  view  of  the  Marin  County  Hills,  Mt.  Tamalpais, 
and  the  Golden  Gate,  seen  over  dark  ragged  eucalyptus  forests 
of  Golden  Gate  Park  and  the  Presidio.  The  hillslopc  west  of 
the  street  is  a  dipslopc  150  ft.  high,  in  chert.  Kezar  Stadium  is 
on  the  near  side  of  Golden  Gate  Park.  Twin  Peaks  Blvd.  ends 
at  Clayton  Street. 

Across  Clayton  (Point  7)  arc  some  magnificent  examples  of 
Carpenter's  gothic  (Nos.  1262,  1268,  and  1278),  painted  pink, 
blue,  and  green.  If  you  arc  tired,  wait  on  the  cast  side  of  Clay- 
ton for  a  No.  37  bus  that  will  take  you  down  to  Market  Street 
at  the  cast  end  of  the  Twin  Peaks  tunnel,  where  you  can  trans- 
fer (ask  the  driver  for  a  transfer  as  you  enter)  to  a  streetcar 
back  to  the  start.  The  43  and  33  buses,  that  also  pass  the  corner 
of  17th  and  Clayton,  going  north,  will  also  take  you  to  points 
where  you  may  transfer  to  transportation  back  to  the  down- 
town area. 

If  not  yet  tired,  go  north  on  Clayton  to  17th  Street,  turn 
right  (E)  on  17th,  past  outcrops  of  chert,  and  head  downhill 
toward  downtown.  Just  beyond  the  junction  with  Temple 
Street  (about  2  blocks),  take  the  flight  of  steps  on  the  right 
down  to  Corbctt  St.  These  end  opposite  a  yellow  house  with  a 
Monkey  Puzzle  Tree  (auricaria  pine  from  Chile — a  podocarp) 
growing  out  of  a  concrete  front  yard. 

Turn  left  (E)  on  Corbett  and  continue  downhill  past  rem- 
nants of  Victorian  San  Francisco  interspersed  with  1920-40 
stucco  and  modern  wood.  Note  the  Victorian  houses  on  the 
west  side  of  Ord  St.  as  you  go  down  Corbett.  Corbett  even- 
tually joins  17th  at  Douglas  St.  Continue  east  on  17th  one 
block,  savoring  remaining  bits  of  Victoriana.  Turn  right  (S) 
on  Eureka.  Cross  to  the  southeast  corner  of  Market  and  Eureka 
Sts.  (Point  8),  and  descend  steps  marked  "Inbound"  to  the 
Twin  Peaks  tunnel.  Take  any  streetcar  back  to  your  start. 
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BOAT  TRIP  TO  ANGEL  ISLAND:  A  metamorphic 
rock  outing 


WlfifttfO 


The  nearest  place  to  San  Francisco  to  see  glaucophane  schist, 
jadeite,  and  omphacite  is  Angel  Island.  Formerly  a  military 
establishment  and  quarantine  station  for  travelers  entering  the 
United  States,  the  Island  has  recently  been  given  to  the  State 


for  a  state  park,  and  it  is  now  in  tlie  ^process  of  being  de- 
veloped for  recreation. 

Red   and  White  Fleet  boats  leave  from  the  north  end   of 
Taylor  Street    (Fisherman's  Wharf)    at   10:00  a.m.  every  day 
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for  Angel  Island,  arriving  at  the  Island  at  10:30.  They  leave 
the  Island  at  4:15  p.m.,  arriving  at  Fisherman's  Wharf  at  5:00 
p.m.  The  cost  is  $1.50  round  trip.  Be  sure  to  bring  your 
lunch,  as  there  is  no  food  on  the  Island,  although  food,  beer, 
and  soft  drinks  can  be  purchased  on  the  boat  on  the  way  over. 

Because  of  fire  hazard,  danger  from  old,  rickety  buildings, 
steep  cliffs,  and  poison  oak,  only  a  part  of  the  island  is  now 
open  to  the  public.  You  are  urged  not  to  wander  onto  the  off- 
limits  parts  of  the  Island;  and  you  should  not  bring  geologic 
picks  ashore.  Before  visiting  the  Island,  be  sure  to  procure  a 
copy  of  U.  S.  Geological  Survey  Map  1-272,  Geology  of  San 
Francisco  North  quadrangle,  by  J.  Schlocker,  M.  G.  Bonilla, 
and  D.  H.  Radbruch  (1958).  It  is  available  at  the  U.  S.  Geo- 
logical Survey  Public  Inquiries  Office,  Room  504,  Custom 
House,  555  Battery  St.,  San  Francisco.  The  Division  of  Mines 
and  Geology  does  not  have  the  map  for  sale. 

Angel  Island  is  an  important  locality  in  the  history  of 
thought  on  the  mctamorphic  rocks  of  the  Franciscan,  for  it 
was  here  in  1894  that  F.  L.  Ransome  first  concluded  that 
glaucophane  schist  was  a  product  of  local  contact  metamor- 
phism  rather  than  regional  metamorphism.  More  recently, 
Bloxam  discovered  that  some  of  the  graywacke  on  the  island 
is  jadeitized.  Coleman,  Bailey  and  others  (see  references)  be- 
lieve that  metamorphism  of  the  Franciscan  rocks  is  not  related 
to  contact  metamorphism  of  ultramafic  rocks  or  serpentine. 
Schlocker  is  of  the  opinion  that  rodingites  on  the  island  are 
inclusions  of  Franciscan  rock  types  in  serpentine  that  reacted 
with  the  silica-poor  environment  of  serpentine.  He  found  at 
least  60  different  metamorphic  mineral  assemblages  containing 
at  least  35  different  minerals  on  Angel  Island:  actinolite, 
aegirine,  albite,  andesine,  biotite,  chlorite,  clinozoisite,  crossite, 
diopside,  diopside-jadeitc,  diopside-acmite-jadeite,  epidote, 
garnet,  glaucophane,  hastingsite,  hematite,  hornblende,  sodic 
hornblende,  idocrase,  ilmenitc,  lawsonite,  lepidocrocite,  leucox- 
ene,  magnetite,  muscovite,  pigeonite,  pumpellyite,  pyrite, 
quartz,  riebeckite,  sphene,  stilpnomelane,  tremolite,  and  sodic 
tremolite. 

The  rocks  of  Angel  Island  are  graywacke,  argillite,  conglo- 
merate, chert,  greenstone,  serpentine,  and  glaucophane  schist, 
all  of  the  Franciscan  Formation,  overlain  unconformably  by 
the  flat-lying  Colma  Formation  and  by  colluvium,  both  of 
Pleistocene  and  Recent  age.  According  to  Ransome  in  his 
1894  paper,  the  structure  of  the  Island  is  a  syncline  plunging 
steeply  to  the  northwest.  The  synclinal  structure  is  presum- 
ably brought  out  by  an  arcuate  band  of  greenstone  interbedded 
with  graywacke,  that  extends  across  the  Island  from  Stuart 
Point  to  Simpton  Point.  However,  bedding  is  extremely  ir- 
regular, and  the  structure  is  much  more  complicated.  A  large, 
nearly  vertical  body  of  scrpentinized  peridotite  extends  north- 
west across  the  western  part  of  the  Island.  All  of  the  Fran- 
ciscan rock  types  are  metamorphosed  to  various  degrees;  only 
the  graywacke  and  shale  of  Quarry  Point  at  the  east  side  of 
the  Island  arc  unmetamorphosed. 

Two  hikes  are  available  on  the  Island  (see  map):  (1)  along 
the  paved  road  northeast  from  Hospital  (Ayala)  Cove  (where 
the  boat  docks)  to  Campbell  Point;  and  (2)  along  the  road 
southwest  to  Point  lone,  Camp  Reynolds,  and  Knox  Point. 

Campbell  Point  Walk  (numbers  refer  to  localities  on  the 
map) :  Near  the  beginning  of  the  walk  (Point  l ) ,  there  are 
deep  gullies  in  fine  to  coarse  colluvium  about  5-10  feet  thick 
(probably  in  part  wind-borne).  The  fine  colluvium  rests  on 
coarse  angular  colluvium.  Beyond  this,  a  high  roadcut  exposes 
bedrock  almost  to  the  original  land  surface.  Beyond  this  road- 
cut  is  an  exposure  of  another  colluvium-filled  gully,  exposed  in 
section  in  a  roadcut.  There  is  no  indication  of  these  colluvium- 
filled  gullies  in  the  smooth  contours  of  the  hillside. 

At  Point  2  is  an  outcrop  of  red  and  green  radiolarian  chert 
and  interbedded  shale.  Schlocker  reports  that  this  chert  is 
slightly  metamorphosed,  containing  tiny  amphibole  needles  and 
recrystallized  quartz.  Around  the  point  the  chert  rests  on  mas- 
sive graywacke. 


Bedded  graywacke  at  Point  3  dips  20°-60°  S.  Colluvium  fills        f 
another  gully  exposed  in  roadcut  near  Campbell  Point. 

Above  Campbell  Point  (Point  4)  are  views  north  to  Rich- 
mond-San Rafael  Bridge  and  Tiburon  Peninsula.  Red  Rock,  in 
front  of  the  bridge,  is  Franciscan  chert.  Jadeitized  graywacke 
and  metamorphic  aragonite  are  exposed  along  the  shore  be- 
tween Campbell  Point  and  Simpton  Point  and  are  abundant  at 
the  greenstone  contact. 

Point  lone-Knox  Point-Camp  Reynolds  Walk:  The  walk 
starts  in  graywacke.  On  the  west  side  of  the  ridge  above  Point 
lone,  graywacke  contains  beds  of  conglomerate  with  rounded 
pebbles  of  chert,  quartz,  volcanic  rocks,  and  flattened  pebbles 
of  shale.  According  to  Ransome,  pebbles  of  an  altered  feld- 
spathic  rock  with  needles  of  blue  glaucophane  are  common 
here.  Bloxam  has  reported  jadeitized  graywacke  from  the 
beach  on  the  west  shore  of  Point  lone. 

Specimens  of  fine-grained  blue  glaucophane  schist  are  in 
roadcut  (Point  5)  opposite  first  eucalyptus  trees.  The  schist 
was  probably  tectonic  inclusions  in  serpentine. 

Crossing  Stuart  Point  into  the  valley  north  of  Camp  Reyn- 
olds, you  enter  an  area  underlain  by  serpentine  (Point  6). 
Picturesque  serpentine  outcrops  can  be  seen  on  the  ridge  east 
of  the  road.  The  road  continues  south  to  the  ridge  above 
Knox  Point,  mainly  in  serpentine;  exposures  are  poor. 

Where  the  road  widens  across  this  ridge  are  numerous  blocks 
and  fragments  of  glaucophane  schist  (Point  7).  Ransome  stated 
in  his  paper  that  exposures  on  the  island  were  so  poor  (in  his 
day)  that  one  never  saw  glaucophane  schist  in  place,  although 
the  blocks  were  always  along  the  contacts  of  greenstone  or 
serpentine  with  the  sedimentary  rocks;  hence  he  thought  it  to 
be  due  to  contact  metamorphism  along  both  of  these  rocks. 
Now  glaucophanized  Franciscan  rocks,  mostly  volcanics,  can 
be  seen  embedded  in  serpentine  in  the  quarry  of  Point  8. 

Beyond  Knox  Point  the  road  is  off  limits  (except  by  elephant  j 
train).  There  are  two  points  of  geologic  interest  in  the  off-  m 
limits  area  on  the  south  side  of  the  island: 

A  quarry  (Point  8)  for  fill  was  opened  up  in  the  serpentine 
body.  The  fill  was  used  for  road  base  on  the  island.  As  could 
have  been  predicted  by  any  geologist,  it  gave  very  poor  serv- 
ice. Greenstone,  graywacke,  or  metamorphic  rocks  would  have 
been  much  more  satisfactory. 

The  late  Pleistocene  Colma  Formation  is  exposed  in  roadcuts 
(Point  9)  as  flat-lying  to  gently  dipping  water-laid  sands 
banked  against  the  steep  bedrock  hills,  extending  as  much  as 
300  feet  above  sea  level.  The  water-laid  sands  are  found  only 
on  the  southwestern  shore  of  the  Island.  On  the  northwestern 
and  northeastern  sides,  only  colluvium  is  found.  Schlocker  et  al. 
(1958)  interpreted  the  Colma  as  beach,  stream,  and  estuarine 
deposits  laid  down  during  high  sea-level  stands  of  the  late 
Pleistocene.  Presumably  the  valley  of  San  Francisco  Bay  was 
flooded  to  this  depth  during  one  or  more  of  the  interglacia- 
tions  of  the  late  Pleistocene.  Curiously,  no  evidence  of  flooding 
to  this  depth  has  been  found  along  the  eastern  or  southern 
shores  of  San  Francisco  Bay. 

Return  from  Knox  Point  to  Camp  Reynolds  and  take  the 
north  road  down  the  hill  (near  the  old  hospital).  This  road  is 
part  way  up  the  slope  north  of  the  camp  and  goes  to  a  quarry 
in  greenstone  on  Stuart  Point  (Point  10).  This  quarry  gives 
one  a  chance  to  see  what  the  greenstone  looks  like.  (It  looks 
like  a  dirty,  old,  altered,  obscure  rock  of  some  unknown  type.) 
On  the  ridge  above  and  to  the  east  toward  the  main  road  can 
be  seen  fine  examples  of  wind-trimmed  vegetation,  mainly 
California  laurel  (Umbelhdaria  calif ornica)  and  Coast  live  oak 
(Quercus  agrifolia).  Watch  out  for  poison  oak  (Rhus  diversi- 
lobd)  here. 

Next,  take  the  road  down  the  center  of  Camp  Reynolds  to 
the  waterfront  (Point  11).  Camp  Reynolds  was  a  military  es-         A 
tablishment  of  Civil  War  vintage.  Rebellious  Indians  were  once        ^ 
housed  here.  The  huge  brick  building  standing  by  the  water- 
front was  a  Quartermaster  Corps  warehouse.  The  bricks  came 
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around  the  Horn.  The  sea  wall  below  the  warehouse  is  espe- 
cially interesting  to  the  geomorphologist.  The  stones  for  the  sea 
wall  are  largely  of  Franciscan  sandstone,  plus  a  few  boulders 
of  gabbro.  The  sandstone  blocks  along  the  base  of  the  wall 
appear  to  have  held  up  fairly  well  under  the  pounding  of  the 
waves,  but  the  blocks  near  the  top  of  the  wall,  drenched  only 
by  salt  spray,  have  fared  less  well.  They  have  weathered  back 
in  places  as  much  as  5  or  6  inches  from  the  plane  defined  by 
the  mortar  and  gabbro  blocks.  The  weathering  is  character- 
istically cavernous,  with  a  beautiful  fretwork  of  sandstone, 
case-hardened,  possibly  along  cracks  and  along  block  surfaces, 
standing  in  relief.  Well  worth  a  photograph  (best  time  about 
noon) . 

The  only  place,  to  the  best  of  my  knowledge,  where  glauco- 
phanc  schist  can  be  seen  in  bedrock  exposures  in  contact  with 
greenstone,  etc.,  is  along  the  south  side  of  the  cove  between 
the  warehouse  and  Knox  Point  (Point  12).  Exposures  are  best 
seen  at  low  tide  during  a  calm  day.  The  first  few  feet  of  the 
cliff  expose  a  greenstone  breccia,  of  tectonic  origin,  with  tec- 
tonically  rounded  fragments.  According  to  W.  S.  Fyfe,  the 
bright  green  greenstone  is  probably  rich  in  omphacite.  Just 
beyond  a  sharp  point  that  requires  a  scramble  at  high  tide, 
small  bodies  of  sheared  and  foliated  glaucophanc  schist,  seem- 
ingly interbedded  with  argillite  and  graywackc,  but  probably 
tectonic  blocks,  arc  exposed.  The  rocks  arc  tightly  folded.  The 
greenstone  immediately  beyond  has  veinlets  of  quartz,  calcite, 
and  possibly  aragonite.  Near  the  south  end  of  the  cove,  near 
inaccessible  cliffs,  is  a  mass  of  blue  chert  with  the  bedding  still 
visible.  The  color  is  from  the  presence  of  blue,  sodium-rich 
amphibolcs,    probably    crossitc.    The    rocks    here    are    tightly 


folded.  Pebbles  and  blocks  of  jasper,  probably  containing  stilp- 
nomelane,  can  also  be  seen.  Serpentine  occurs  on  the  point. 
Look  for  rodingite  boulders  on  the  beach.  They  have  a  white 
calc-silicate  interior  and  a  black  chlorite-magnetite  rim. 

The  north  shore  of  the   cove   exposes   cliffs   of  weathered 
greenstone  and  has  a  pleasant  little  beach  of  dark  sand. 
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SAINT  PETER  AND  THE  MINER 


Some  months  ago  a  simple  swain 
Allured  from  house  in  search  of  gain, 
Came  out,  or  so  the  story's  told. 
Around  the  Horn  to  seek  for  gold. 
At  length  arrived,  he  sought  the  mines. 
There  burrowed  neath  the  mountain  pines, 
And  shortly  bagged  abundant  store 
Of  our  sierras  golden  ore; 
But  sheltered  only  by  the  trees, 
Exposure  soon  brought  on  disease. 
Not  wishing  there  his  bones  to  lay, 
He  left  and  vamosed  for  the  Bay. 
His  sojourn  in  his  mountain  lair 
Had  made  prolific  beard  and  hair, 
His  clothes  were  dirty,  patched  and  torn; 
His  boots  gave  proof  that  they'd  been  worn, 
And  thus  arrayed,  our  hapless  wight 
Was  landed  here  one  foggy  night. 
With  trembling  steps  he  sought  to  find 
'Good  lodgings'  suited  to  his  mine, 
With  'all  the  comforts  of  a  home' 
For  single  gentlemen  who  roam. 
At  length  he  found  a  'good  hotel/ 
Where  every  comfort  'promised  well.' 
Here  on  a  scanty  supper  fed, 
He  quickly  sought  repose  in  bed. 
Though  called  a  single  bed,  't  was  clear 
Our  host  had  other  lodgers  here. 
To  lodge  our  friend  he  could  with  ease- 
But  could  not  well  dislodge  the  fleas. 
Sharpset  with  hunger  all  that  night, 
He  tossed  and  turned  till  morning's  light, 
When  worn  with  toil  and  racked  with  pain, 
Delirium  seized  his  feverish  brain, 
And  there  neglected  all  that  day, 
The  rich  but  ragged  miner  lay. 
That  night  entranced  his  spirit  fled, 
And  morning  found  the  miner  dead. 
Before  our  host  his  coffin  bought, 
His  luggage  to  the  bar  was  brought, 
And  soon  the  astounding  tale  was  told, 
'Twas  filled  with  shining  lumps  of  gold! 
The  news  soon  spread  on  wings  of  air. 
And  scores  as  quick  assembled  there, 
Each  clamorous  round  that  humble  bed, 
To  do  some  honor  to  the  dead; 
Our  host  with  many  a  well-feigned  sigh, 
Bewailed  that  one  so  young  should  die, 
And  wondered  death  could  enter  where 
He  had  bestowed  such  wondrous  care. 
One  wealthy  cit  the  sexton  sought, 
Who  soon  a  gorgeous  coffin  brought, 


And  that  poor  stranger,  now  no  more, 
Was  ne'er  so  richly  housed  before. 
The  parson  came  as  parsons  will, 
A  certain  aching  void  to  fill- 
To  comfort  those  whom  death  bereaves, 
And  comfort  sometimes  too  receives. 
Some  mourning  lawyers  too  were  there, 
To  see  his  goods  bestowed  with  care — 
With  feelings  sad  no  doubt  the  while, 
More  anxious  still  to  feel  his  pile. 
At  length  the  hour  is  near  at  hand 
To  lay  our  miner  in  the  sand. 
When  from  his  dream  each  night  awakes, 
And  each  'dear  friend'  with  terror  quakes. 
At  length  convinced  'tis  not  a  ghost, 
They  deputise  our  trembling  host 
To  ask  him  what  his  conduct  meant. 
And  if  he  died,  just  where  he  went. 
Your  question  asked,  my  answer  given 
Is  this — I  died  and  went  to  heaven; 
But  when  arrived  I  found  'twas  late. 
For  knocking  at  St.  Peter's  gate. 
He  asked,  who's  there?  I  answered,  I. 
Your  place  of  birth?  Where  did  you  die? 
My  story  honestly  1  told, 
How  I  had  been  to  dig  for  gold, 
How  here  your  lodgings  I  had  tried, 
And  how  in  San  Francisco  died! 
When  in  an  angry  voice  he  said. 
How  dare  you  here  to  show  your  head, 
And  think  to  gammon  one  like  me; 
You're  an  impostor!  that  I  see— 
You  talk  of  San  Francisco  Bay, 
There's  no  such  place  on  earth  I  say! 
So  leave!  we  have  no  liars  here! 
That  you  are  one  is  very  clear. 
I  asked,  while  trembling  with  despair! 
Have  you  got  Fremont's  chart  in  there? 
Yes,  I  received  one  here  to-day; 
Then  take  one  look,  dear  sir,  I  pray! 
Just  trace  the  coast  from  Oregon 
Towards  a  spot  they  call  San  Juan, 
Between  the  two  you'll  find  the  Bay, 
In  upper  California. 
Ah  yes,  you've  told  the  truth  1  vow! 
Here's  San  Francisco  I'll  allow, 
A  city  of  a  middling  size, 
But  pray  excuse  my  great  surprise, 
'Tis  wondrous  healthy  there  'tis  clear, 
Or  if  they  die  they  don't  come  here/ 
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OPEN 

Open  file  releases  are  documents  or  maps  or  both 
that  are  issued  in  limited  editions.  Generally  they  are 
not  printed,  although  certain  ones  may  be  processed 
(dittoed,  mimeographed,  or  carbon-copied).  Although 
there  may  be  as  many  as  20  copies  of  some  of  them 
prepared,  many  are  issued  in  editions  of  one  copy. 
None  are  for  sale,  although  arrangements  can  some- 
times be  made  to  duplicate  or  photocopy  all  or  parts 
of  them,  if  the  person  requesting  the  duplication  will 
pay  its  cost. 

The  open  file  releases  listed  are  available  to  the 
public  for  reference,  but  cannot  be  checked  out.  They 
are  available  at  the  offices  listed. 

Magnitude  and  frequency  of  floods  in  the  United 
States — Part  I,  Pacific  Slope  basins  in  California.  Vol- 
ume I,  Coastal  Basins  south  of  the  Klamath  River  basin 
and  Central  Valley  drainage  from  the  west.  By  L.  E. 
Young  and  R.  W.  Cruff.  70  p.,  16  figs.  May  be  seen 
at  offices  of  the  U.S.  Geological  Survey,  345  Middle- 
field  Rd.,  Menlo  Park,  California. 

Magnitude  and  frequency  of  floods  in  the  United 
States — Part  II,  Pacific  Slope  basins  hi  California.  Vol- 
ume If  Klamath  and  Smith  River  basins  and  Central 
Valley  drainage  from  the  east.  By  L.  E.  Young  and 
R.  W.  Cruff.  93  p.,  22  figs.  May  be  seen  at  offices  of 
the  U.S.  Geological  Survey,  345  Middlefield  Rd., 
Menlo  Park,  California. 

Geothermal  power,  a  key  energy  resource  in  the 
49th  and  50th  State.  By  Jimmie  W.  Humphries.  1965. 
Describes  a  suggested  method  for  tapping  the  geo- 
thermal resources  of  live  volcanoes,  with  special  refer- 
ence to  Taal. 

Principal  facts  for  gravity  stations  in  the  Death 
Valley  region,  California.  By  Don  R.  Mabey.  5  pp.  2  3 
tables.  1966. 

Principal  facts  for  gravity  stations  in  the  western 
Mojave  Desert,  California.  By  Don  R.  Mabey.  3  pp., 
22  tables.  1966.  The  copies  of '(these  reportsj  available 
in  this  area  may  be  inspected  (but  not  purchased)  at 
U.  S.  Geological  Survey  offices  at  7638  Federal  Build- 
ing, Los  Angeles;  at  504  Custom  House,  San  Francisco; 
or  in  the  Library  of  the  Division  of  Mines  and  Geol- 
ogy, Ferry  Building,  San  Francisco. 

Hydrologic  inventory  of  the  Lompoc  subarea,  Santa 
Ynez  River  Basin,  Santa  Barbara  County,  California. 
By  R.  E.  Evenson.  68  p.,  5  figs.  1966.  Copies  of  this 
report  available  in  this  area  may  be  inspected  (but  not 
purchased)  at  U.  S.  Geological  Survey,  345  Middle- 
field  Road,  Menlo  Park,  California,  and  126  West 
Figueroa  Street,  Santa  Barbara,  California. 


FILE 

Progress  report  on  salt-water  intrusion  studies,  Sun- 
set and  Bolsa  Gaps,  Orange  County,  California.  By 
J.  R.  Wall,  E.  H.  Cordes,  and  J.  A.  Moreland.  44  p., 
8  figs.  1966.  Copies  of  this  report  available  in  this  area 
may  be  inspected  (but  not  purchased)  at  U.  S.  Geo- 
logical Survey,  345  Midlefield  Road,  Menlo  Park,  Cali- 
fornia, and  1 3245  Harbor  Blvd.,  Garden  Grove,  Cali- 
fornia. 

Hydrologic  Reconnaissance  of  Point  Reyes  Na- 
tional Seashore  Area,  California.  By  R.  H.  Dale  and 
S.  E.  Rantz.  37  p.,  14  figs.  1966.  Copies  of  this  report 
available  in  this  area  may  be  inspected  (but  not  pur- 
chased) at  U.  S.  Geological  Survey,  345  Middlefield 
Road,  Menlo  Park,  California. 

Floods  of  November  and  December  1965  in  South- 
ern California.  By  E.  R.  Hedman  and  E.  G.  Pearson. 
44  p.,  14  figs.  1966.  Copies  of  this  report  available  in 
this  area  may  be  inspected  (but  not  purchased)  at 
U.  S.  Geological  Survey,  345  Middlefield  Road,  Menlo 
Park,  California. 

The  patterns  of  subsurface  flow  in  the  Blooviing- 
ton-Colton  area,  Upper  Santa  Ana  Valley,  California. 
By  A.  W.  Gosling.  30  p.,  3  figs.  1966.  Copies  of  this 
report  available  in  this  area  may  be  inspected  (but  not 
purchased)  at  U.  S.  Geological  Survey,  345  Middle- 
field  Road,  Menlo  Park,  California. 


Aeromagnetic  map  of  the  San  Francisco  Bay  area, 
California.  By  the  U.  S.  Geological  Survey.  2  sheets, 
scale  1:50,000.  1966.  Copies  of  this  report  available  in 
this  area  may  be  inspected  (but  not  purchased)  at 
U.  S.  Geological  Survey,  504  Custom  House,  San 
Francisco;  at  8102  Federal  Office  Building,  Los  An- 
geles; and  at  the  Library,  Division  of  Mines  and  Geol- 
ogy, Ferry  Building,  San  Francisco,  California. 

Geology  of  the  Ono  Quadrangle,  Shasta  County, 
California.  By  M.  A.  Murphy,  P.  U.  Rodda,  and 
D.  M.  Morton.  92  p.,  10  figs.,  3  maps.  1966.  The  only 
copies  of  this  report  available  in  this  area  may  be  in- 
spected (but  not  purchased)  at  the  Library  of  the 
Division  of  Mines  and  Geology,  Ferry  Building,  San 
Francisco,  California. 

Waterpower  resources  of  California.  By  R.  N. 
Doolittle.  52  p.  1966.  Copies  of  this  report  available  in 
this  area  may  be  inspected  (but  not  purchased)  at  U.  S. 
Geological  Survey,  8030  Federal  Building,  Sacramento; 
at  7638  Federal  Building,  Los  Angeles;  and  at  504 
Custom  House,  San  Francisco,  California. 


Geology  of  Northern  California,  Bulletin  190  of  the 
California  Division  of  Mines  and  Geology,  has  been 
prepared  in  compliment  to  the  Geological  Society  of 
America,  which  will  hold  its  National  Meeting  in  San 
Francisco  in  November,  1966.  The  bulletin  consists 
chiefly  of  specially  written  summaries  describing  the 
geology  of  northern  California  and  the  geologic  events 
that  led  to  the  distribution  of  rocks,  faults,  and  mineral 
deposits.  A  new  geologic  map  of  the  entire  state  in- 
cluded in  the  bulletin  shows  by  different  colors  and 
patterns  the  major  rock  units  and  principal  active  and 
inactive  faults.  Also  included  are  road  guides  for  seven 
field  trips  being  conducted  from  San  Francisco  for  the 
visiting  scientists. 

The  35  authoritative  articles  in  the  bulletin  have 
been  prepared  by  geologists  invited  to  contribute  be- 
cause of  their  special  competence.  These  authors  rep- 
resent eight  universities,  four  private  companies,  two 
State  and  two  Federal  organizations.  Edgar  H.  Bailey, 
geologist  with  the  U.S.  Geological  Survey,  initiated 
the  bulletin  and  served  as  its  editor. 


California  is  divisible  into  natural  provinces,  each 
of  which  has  characteristic  geography  and  topography 
reflecting  fundamental  differences  in  geology.  Six  of 
these  provinces — Klamath  Mountains,  Cascade  Range, 
Modoc  Plateau,  Sierra  Nevada,  Great  Valley,  and 
Coast  Ranges — comprise  the  area  regarded  as  northern 
California  and  treated  in  this  bulletin.  A  chapter  is 
devoted  to  each  province,  and  one  to  a  group  of  re- 
lated provinces;  the  leading  article  for  each  chapter 
is  a  summary  of  the  main  geologic  features  prepared 
by  an  expert,  who  often  added  new  data  from  his  own 


studies.  Supplementary  papers  in  each  chapter  treat 
geologic  aspects  of  particular  interest.  Other  chapters 
deal  with  special  topics  or  areas.  Particularly  interest- 
ing is  the  leading  chapter,  in  which  the  history  of  ge- 
ologic mapping  in  California  from  1826  onward  is 
described  and  illustrated  with  reproductions  of  several 
early  maps. 

The  area  beneath  the  sea  offshore  from  northern 
California,  now  attracting  interest  because  of  its  po- 
tential for  oil  and  other  mineral  resources,  is  discussed 
in  a  summary  and  two  supplementary  articles.  The 
past  and  present  movements  along  the  San  Andreas 
fault  are  dealt  with  by  several  authors,  whose  differ- 
ences of  opinion  emphasize  the  need  for  further  study 
of  this  great  crack  in  the  earth's  crust.  Deep  crustal 
or  subcrustal  structures  are  also  discussed  in  another 
chapter  in  which  several  geophysicists  relate  what 
gravity,  magnetic,  and  seismic  methods  of  geophysical 
research  have  contributed  to  the  undestanding  of  the 
geology  of  northern  California. 

Bulletin  190  contains,  in  addition  to  the  1/2,500,000 
full-color  geologic  map  of  the  entire  state,  more  than 
125  smaller  maps,  diagrams,  and  line  drawings,  many 
photographs,  including  spectacular  aerial  views  of  the 
Sierra  Nevada,  and  comprehensive  bibliographies  in 
nearly  all  of  the  articles.  It  will  prove  to  be  invaluable 
to  both  professional  geologists  and  nonprofessionals 
interested  in  the  geology  of  the  Golden  State.  This 
500-page  book,  Geology  of  Norther?!  California,  is  for 
sale  at  a  cost  of  $6.00  per  copy  (plus  4  percent  sales 
tax  for  California  residents)  from: 

California  Division  of  Mines  and  Geology 

Ferry  Building 

San  Francisco,  California  941 1 1 
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